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PREFACE TO THE ELEVENTH 
GERMAN EDITION 


The second volume of the present work was published in its last 
edition in 1903 by nie in collaboration with Professor Georg Schroeter. 
Dr Schroeter, who had also rendered extremely able assistance in the 
production (T the seventh and succeeding editions, was appointed a 
year ago to the distinguished position of Professor of Chemistry at the 
Veterinary College in Berlin. Collaboration in the preparation of the 
present second volume of the treatise was then undertaken by his 
successor at the Chemical Institute, Dr Hans Meerwein, Assistant 
Instructor in Organic Chemistry. 

RICHARD ANSCHUTZ. 


Since the publication of the second volume seven years have 
elapsed, during the last few of which the book was opt of print. In 
the course c)f thc'se latter 3’c\ars the amount of new subject-matter has 
undergone* a rcunarkable incr(\ase. Cc:)nsequently, the present volume, 
in comparison with the* last c^dition, has had to be enlarged by more 
than nine sheets, in spite of the adoi)tic)n of a larger size of page, as 
otherwise the whole c haracter of the edition would have been altered. 

As in previous editions, a list of the most important interpolations 
and additions is given below. 

/ ri-, tetra-, penta-, hepta-, octo-, and nonocyclic compounds. — Special 
attention is called to the ring expansion by the action of nitric acid 
on cyclo-alkyl methylamine as a new general reaction. The tetra- 
inethylene group has been supi)lemented principally by the inclusion 
"f the simjdest examples: cyclobutanc, cyclobutene, and cyclo 
butanone. The simplest saturated, and unsaturated, carbohydrates, 
with eight-membered carbon rings, are obtained by the transfe^nnation 
of pseudo-pelletierin, and have been very closely examined. By the 
recognition of the constitution of india-rubber as a polymeric dimethyl, 
cyclo-octadiene, the group of octocarbocyclic compounds has gained 
considerably in interest. 

I he class of nonocarbocyclic compounds has had to be added. 

Stng^lc-nuclcus aromatic substances . — The historical account of the 
dieory of the aromatic compounds has been supplemented at essential 
points (p. 28). 

Special attention is directed to the extremely consistent splitting 

of benzene and its homologucs by the oxidising action of ozone. 

Halogen derivatives of benzene carbohydrates . — Recognition of the 
^ict that the capacity for reaction of aromatically combined hi^ogens 
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can be very considerably increased by the addition of finely divided 
copper or copper salts, has proved of great practical importance. 

Nitrogenous derivatives* of benzene carbohydrates. — The ])reparation 
of opticmly active dialkyl anilin oxides is worthy of attention. 

The behaviour of nitro-diphenylamines in the formation of salts has 
been more closely examined, and more satisfactory reasons have been 
given for regarding them as pseudo-ai'ids. As regards new investiga- 
tions on the diazo-amido-cornpoimds, the pre])aration of diazcvbenzene 
amide is particularly important. New methods of obtaining diazo- 
amido-compounds have been discovered. I'he discovery of two 
isomeric, differently coloured, series of salts is important, as regards 
the constitution of amido-azo-compounds. and their salts. Attention 
is directed to the production of tetraphenyl-hvdrazin and its interesting 
resolving reactions ; see also diphenvl-dihvdro-phenazm. 'flu' process 
of reaction in the formation of plumyl-hydrazones, by the action of 
diazo-benzene salts on aliiihatic compounds with easily rej)laceal)le 
hydrogen atoms, has been experimentally elucidated in its individual 
phases. 

The grouj) of aromatic compounds of arsenic has attained greater 
importance, through the discovery of iiharmaceutically valualde 
substances, such as salvars^ln. 

Phenols. — The consideration of the nitro-jihenols as ])seudo-acids 
has gained in interest by the discovery of a red ester of picric acid. 
The question of the constitution of the oxy-azo-benzenes has liecn 
finally decided in favour of the azo-forrnula. Keftaence may also be 
made to the discovery of cyclic double esters of the ])lu‘nol-sulpho- 
acids : sulphonylides. 

Quinones. — The discovery of the long-sought o-benzo-quinone 
should lx* mentioned in the first place. I'he nitrogenous derivatives 
of the quinones have l)een thoroughly discuss(‘d. fhe investigation 
of the reactions and constitution of anilin-black by tin* oxidation of 
anilin is of the highest importance. Attention may also be called to 
the remarkable researches regarding the so-called two-nucleus quinones 
of the diphenyl, naphthalin, and anthraccin* series. 

The nitrogenous derivatives of the oxy-phenyl-paraffin alcohols have 
been thoroughly discussed, owing to their marked physiological action. 
Special attention is directed to the analysis and synthesis of adrenalin 
(P- 370). 

Aromatic aldehydes and ketones. — In this group a scries of new 
and, in some cases, easily effected syntheses should be noted. Special 
attention should be given to the atom displacements in the trans- 
formation of the aromatic ethylene glycols, the halogen hydrines, and 
the ethylene oxides. 

Aromatic carbo-acids. — Benzoyl nitrate, benzo-nitrosol acid, benzo- 
nitrol acid, and benzo-nitrile oxide figure as new carboxyl derivatives 
of benzoic acid. With reference to tlie constitution of anthranile, tlie 
so-called dianthranilides must be mentioned, as the true; bimolecular 
anhydrides of the anthranile acids. Thiosjilicylic acid and its progeny 
have been much used as the basic products for preparing thio- 
indigo red. 

Th^ discovery of di-iodo-tyrosin in certain sjiecies of coral is of 
physiological importance. 
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Sinf^le-micleus aromatic substances with unsaturated side chains . — 
The discovery of the tri-morphisin of allo-cinnamic acid, whereby the 
previously vague isometry of the cinnamic acids may be regarded as 
explained, is of principal interest in this field. 

Hydro-aromatic substances. — Inasmuch as by the smooth method 
of reduction of aromatic compounds, by means of hydrogen and finely 
divided nickel, the hydro-aromatic substances have become an easily 
accessible primary material, this field of research has made remarkable 
progress, mainly by the use of Grignard's reaction. For determina- 
tions of constitution, especially as regards terj)enes, the elegant method 
of oxidation by means of ozone has proved of great service. For 
terj:)enc cliemistry the synthesis of unsaturated hydrocarbons, with 
semi-cyclic double linking, is of importance. The tetra- and dihydro- 
benzenes were subjected to a fresh critical study. Extended synthetic 
investigations with regard to the cyclo-nitrales have finally led to a 
synthesis of irone, which, however, is not technically valuable. A 
curious method for the synthesis of different hydro-aromatic substances 
was discovered in the action of chloroform and alkali on o- and 
p-alkaline phenols. The production of the optically active forms of 
4-methyl-cyclo-hexilidene-acetic acid, in which the asymmetry of the 
molecule is not caused by the presence of an asymmetric carbon atom, 
is of technical interest. 

Attention might also be directed to the splitting of cyclic ketones 
by means of sunlight. 

Terpenes. — The exceedingly numerous researches made in the entire 
field of terpene chemistry have necessitated an almost complete re- 
working, and a i)artial re-divisi()n, in particular of thedi-cyclic terpenes. 
The oletinic terpene group has been tauiched by the discovery of 
ocimene and nerol. The constitutional determinations of the mono- 
cyclic ter])enes, which may now be regardetl as concluded, have been 
confirmed by numerous syntheses. Thus, dipentene, terpinene, 
a-})hellandrene, sylvestrenc, and car vest renc have been obtained in a 
synthetic manner. A number of analogously composed combinations 
derived from the terjienes, such as terpinene. terpene, terpinene-cineol, 
and terjjinenol, have ranged themselves alongsitle of terpin, cineol, and 
the terpineols. Sabinene and thuyene were associated, by numerous 
transformations, with terpinene and the terpinenolcs. Iiucarvone has 
been examined again, and has been recognised as a he]>tacarbocyclic 
combination. The pinene separated from the turpentine oils, has been 
recognised as a mixture of two linkage-isomeric terpenes, and from these 
a number of new derived and transformation products are obtained. 
The transformation of pinene into borneol and isoborneol, or their 
esters, has been converted into a technically realisable method for the 
artificial production of camphor from turpentine oil. A fresh and very 
thorough treatment of camphene has confirmetl the Wagner camphene 
formula ; nevertheless, this has raised doubts as to the unity of this 
terpene. Bornylene, camphane, isocamphane, and santene were the 
subjects of new and fruitful researches. A series of articles on the 
behaviour of borneol and isoborneol towards each other, and towards 
pinene or camphene - chlorohydrate, appear to prove the stereo- 
isomerism of these combinations. The constitution of fcnchoije could 
be accurately ascertained by a series of splitting reaction* . 
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Phenyl-benzenes and phenyl fat carbohydrates. — A series of naturally 
occurring substances have been recognised as oxybenzo-phenones, and 
oxybenzylidene-acetophcnones, which have hitherto been regarded as 
phenol esters of protocatechu acid and oxy-cinnamic acid. 

Important new observations have been made in favour of regarding 
the coloured salts of triphenyl-carbinole as quinoid combinations ; 
see also dibenzylidcne-acetone. 

The benzein, rosamin, and phthalein classes have been increased 
by further research. 

Prominence should be given to diphenylketene, the most easily 
accessible, and consequently the most thoroughly examined, factor in 
this class, rich in reactions. 

Amongst the most theoretically important researches which have 
been made in various directions with excellent results, we may mention 
those relating to hcxaphenyl-ethane, and similar combinations, and 
their dissociation into the corresponding triaryl-methyls. 

The diphenyl-butane group has been enriched by notable papers 
relating to diphenyl-butadiene and diphenyl-butenin. 

Condensed nuclei. — Notice should be taken of the virtual tautomery 
of anthranol and anthrones, as well as of anthra-hydrokinone and 
oxanthrone. The amido-anthrakinones have repeatedly shown them- 
selves to be excellent intermediaries for the production of new vat dyes, 
and so have the dianthrakinonyls and the benzo-anthrones. 

Glucosides. — There have been new investigations on certain gluco- 
sides related to amygdalin (p. 719). 

Natural dye-stuffs. — Much light has been thrown on the complex 
constitution of cochineal dye. 

• The above brief review, in the course of which we have only been 
able to refer to some of the most important recent developments, shows 
that, in the time which has elapsed, notable progr(*ss has been made in 
nearly all classes of carbocyclic compounds. 

KICllAKl) ANSCHUTZ. 
HANS MEERWEIN. 

Bonn, October 
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ORGANIC CHEMISTRY 


n. CARBOCYCLIC COMPOUNDS 


The methane derivatives, or acyclic carbon compounds, with open 
carbon chains, dealt with in the first volume ol this work, are here 
followed by organic compounds with closed carbon chains, or carbon 
rings, and these compounds I call by the name of Carbocyclic Com- 
pounds. In contrast with these we have, e.g., the azocyclic compounds 
with a ring consisting only of nitrogen atoms, such as nitrogen hydride, 
and its derivatives. The carbocyclic compounds are also called isocyclic 
compounds, but the latter expression is too comprehensive, since it 
ik'notcs compounds containing a ring consisting of a number of atoms, 
of any element. In contradistinction to isocyclic compounds we have 
the heterocyclic compounds, in which the atoms of several different 
elements take part in the formation of the ring. 

The fundamental carbocyclic hydrocarbons are those with a carbon 
ring consisting of from three to nine methylene groups. They are 
isomeric w'ith the olefins, with an equal number of carbon atoms. 
Ihey are designated cither as polymethylenes, in accordance with the 
luimbcr of methylene groups which they contain ; or by prefixing an 
E ” or " R." to the names of the normal olefins with which they 
are isomeric (“ ring olefins ") ; or, according to the Geneva resolu- 
tions, by the names of the normal iiaraflins containing an equal number 
of carbon atoms with the word “ cyclo-" prefixed (cyclo-paraffins), 
rhe first and third of these designations are to be preferred. 


Irimethylenc [Cyclopropane] 

1 etraniethylene [t'yclobutanej 
Pentamethylene [Cyclopentanej 
Hexamethylene [Cyclohexane] 
Hcptamethylenc [Cyclohcptanej 
Octomethylenc [CyclooctaueJ 

Nonomethylene [Cyclononane] 
VOL. II. 


CH,— CH, 

CH,— CH, 

UH,— CH,/ * 
CH,— CH,— CH, 


CH, CHj— CH, 

CH, 

CIG-CH,— CH,/ ' 
CH,— CH, 


CH,— CH,— CH,— CPI,/ * 
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Hexamethylene is also called hexaliydrobcnzol, and heptamcthylene, 
suberane. For the nonicnclature of ring substances see also B. 29 , 587. 

As .the paraffins are followed by olefins and diolcfins, so the cyclo- 
paraffins are followed by cyclo-olefin, cyclo-diolcfin, and cyclo- 
triolefin. 

Among the carbocyclic structures a special significance attaches to 
benzol (benzene), the fundamental hydrocarbon of the so-called 
aromatic substances or benzol derivatives, the most numerous class 
of organic compounds. If, in accordance with A. Kekulc, we assumi' 
in benzol a ring of six carbon atoms linked together in alternate single 
and double linking — an assumption which the author prefers— benzol 
is a cyclo-triolefin : 

Benzol [CyclohexatriCn] Cl I ) CH . 

By the addition of hydrogen it is possible to convert benzol into 
hexahydrobenzol, hexamethylene, and cyclo-hexane. A constantly 
increasing number of transformation products of aromatic compound-' 
are becoming known, which can be referred to dihydro- or tetrahydro- 
benzol (cyclo-hcxadiene and cyclo-hexene), and which, together with 
the hexamethylene or hexahydrobenzol derivatives, art' termed " hydro- 
aromatic compounds.” To these belong many natural product-', 
especially those of the terpenc and cam])hor scries. If thi' 
system were rigidly followed, every cyclo-paraffin system would bi 
associated with the corresponding cyclo-olefin system having the sam<' 
number of carbon atoms. But the treatment of the hydro-aromatic 
substances presupposes a knowledge of the aromatic substances, t" 
such an extent that it is better to deal first with the latter. We there- 
fore treat first of the tri-, tetra-, penta-, hepta-, octo-, and nono- 
carbocyclic comj)ounds, and afterwards of the hcxacarbocyclii 
compounds. 

In many ways the aromatic substances show a peculiar behaviour, 
different from that of the aliphatic compounds. But the hydro- 
aromatic compounds, as well as the other known polycarbocyclic 
compounds, approach in their chemical properties the saturattd 
aliphatic substances, or the unsaturated ones, if there are any doubh - 
linked pairs of carbon atoms in the ring. These compounds are theit - 
fore called aliphatic cyclic, or alicyclic saturated, and unsaturatcHl, 
compounds, to distingui.sh them from the aromatic com])oun(b 
(B. 22 , 769). 

The study of the carbocyclic compounds has shown that the tri- 
and tctramethylene ring is more easily split than the more stabli’ 
pcntamethylcnc or hexamethylene ring, while hepta- and octomctli\- 
lene rings are formed with greater difficulty, and can usually be easily 
transformed into rings of a smaller number of carbon atoms. 

We have met similar phenomena in the formation of some hetero- 
cyclic derivatives of aliphatic substances, c.g. the lactones, lactames 
and dicarboxylic anhydrides (Vol. I.). In the case of the oxy-acids \vi’ 
indicated a scheme of the space-configuration of carbon chains 
designed to explain the rare formation of a- and ^-lactones, in com- 
parison with the ease with which y- and 8-lactones arc produced. 
attempt at explaining the different stabilities of the tri-, tetra-, pcnbi-, 
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ind hexamethylene rings is made- in the tension theory of A. v. 
^aeyer (B. 18 , 2278; 23 , 1275). This tl^eory proceeds from the 
ollowing assumption : — “ The four valencies of the carbon atom act 
n directions joining the centre of a sphere with the corners of an 
nscribed regular tetrahedron, and therefore form angles of 109® 28' 
,vith each other.” These four lines are called axes. 

” The direction of attraction can undergo a deflection, but this is 
iccompanied by a tension, increasing with the amount of the latter.” 
The assuin])tion of valency forces acting at an angle is excluded, the 
unoiint of deflection being proportional to the tension. ” In ethylene 
he direction of attraction is equally deflected, for both valencies of 

Mch carbon atom, until the directions have become parallel. In 

'tliylene the angle of deflection is ifioq® 28') =54^ 44'. In trimethy- 
ene, which may be figured as an equilateral triangle, the angle between 
he axes must be 60®, and the deflection of each must be ^{109® 28'— 60®) 
^24® 44'.” 

In the same way we obtain the following deflections : 

Tetramethylene ^(109° 28'— 90®) — 9^44' 

Pentamethylene J(i09® 28'— 108®) -- 0® 44' 

Hexamethylene |(i09® 28'— 120®) 5"* 16' 

Heptamethylene i(i09® 28'— 128® 34'):= — q*" 33' 
Octoinethylene |(i09° 28'— 135°) ^~i2®5i' 
Nonomethylene J (109® 28 '—140®) - — 15® 16' 

riiis supposes, of course, that the carbon atoms all lie in the same 
[ilane, viz. the plane of the ring. 

In dimethylene or ethylene the greatest deflection of the direction 
id action of both valencies has taken place. It has the greatest tension 
and is the loosest ring, wliich is easily split up by chlorine, bromine, 
hydrobrornic acid, and iodine. Trimcthylene reacts with much greater 
(lilliculty. Tetra-, penta-, and hexamethylene rings no longer behave 
like unsaturated compounds, and are very stable in the presence of 
halogens, hydrohalogen acids, and potassium permanganate. In 
hannony with these views, the determination of the heats of combustion 
ni the simplest cyclo-parafliiis showed a considerable decrease from 
tii- to hexamethylene (B. 25 , 496). According to Baeyer's tension 
theory, the pentamethylene ring should form even more easily than the 
hexamethylene ring — a conclusion which led to successful attempts to 
prejrare pentamethylene derivatives (B. 28 , 655). 

Methods of Ring Formation in Cyclo-paraffin Bodies. 

Special importance is attached to the methods by which open 
t^arbon chains are converted into closed carbon chains. In accordance 
'vith the definition of nuclear syntheses as reactions in which previously 
JHilinked carbon atoms arc linked together (Vol. I.), every transforma- 
doii of an open carbon chain into a closed one must be regarded as a 
nuclear synthesis. And indeed it is by well-known nuclear synthesis 
methods applied to suitable aliphatic substances that the closing of 
I'ngs with formation of cyclo-paraffin bodies has been carried out. The 
‘^cts in question, already mentioned in divers places in Vol. I., con- 
stuiite the transition reactions joining the class of paraffins with that 
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of cyclo-paraffins. The most important items may be brictly 
enumerated. 

1. CyclO'paraffins themselves are produced by the action of sodium 
or zinc upon dibromo-substituted paraffins, the hydrobromic acid 
esters of the glycols : 

/CHjBr CH,— CHBr.CHg „ /CH,— CHBrCHg CHj— CH^— CH,Br 

“\CH,B I CH,— CHjBr I *\CH,— CH,Br | CH,— CH*— CHjBr 

icH,— CHCHg | /CH,— CnCHg iCHa-CH*-CHj 

•NCH, CH,— CH, CH, CH,— CHa--CH, 

a-Monobromine derivatives of the glutaric acid series yield tri- 
methylene-carboxylic acids even when treated with alcoholic potash. 

2. Intramolecular pinacone formation— Besides secondary alcohols, 
the reduction of the ketones yields ditertiary glycols, the pinacones. 
On reducing diacetyl-pentanc we obtain besides an aliphatic disecondary 
glycol a ditertiary glycol, a cyclic pinacone : 

/CHj— cn,— CH(0H)CH3 

/CH,— CH^— CO.CH 3 * \CH,— CH,— CH( 0 H)CH 3 

* \CH,— CH,— CO.CH 3 /CH,— CH,-C(0M)CH3 

* \CH,— CH,— C(0H)CH3 

3. Cyclic syntheses with the aid of metallorganic compounds. — H\ 

treating the di-magncsiurn compound of the i, 5-dibromo-pcntane witii 
acetic ester we obtain mcthyl-cyclo-hexanol. Carbonic acid reacts 
with the formation of cyclo-hexanone : 

\CH,— CH,/ *\CH,.CH,.MgBr ^XCIC-CH^ ^ ('ll; 

The synthesis of a tertiary alcohol from a magnesium alkyl iodide 
and a ketone proceeds intramoleciilarly in the action of magnesium 
upon 8-aceto-butyl iodide : 

CMa.CHjI Mg CHj.CH, \(, /OMgI 

CHa.CHj.COCIIa CH,.CHa/ \CIl3 

4a. Intramolecular aceto-acetic ester condensation.— When sodium 
acts upon adipinic acid ester there is intramolecular condensation cor- 
responding to the formation of acetic ester, and a cyclic ^-ketone- 
carboxylic ester is formed : 

CH,— C:H,— COOCjHj CH,— CH— COOC.Hs 

CH,— €H,— COOC.Hj ” a.H.on"^ CH,— 

The same behaviour is shown by the esters of the pimelinic acids, 
which yield ^-ketone acid esters with six-membered ring chains. 

4b. Oxalo-acetic ester condensation.— The action of oxalic estei 
and glutaric acid ester upon sodium ethylate produces diketo-penta- 
methylene-carboxylic ester : 

Pjj /CH,C0,C,H4 C00C,H, ^ /CH(CO,C,Hj)-CO 

* XCH.COjCjH, COOCjH, ‘\CH(CO,C,H,)--^X) 

Similar reactions are shown by / 3 -substituted glutaric acid ester, 
acetone-dicarboxylic acid ester, methyl-ethyl-ketone, dibenzyl-ketonc, 
etc., with oxalic ester and sodium ethylate. 
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4c. Intramolecular formation of j3-diketones.— y-acetyl-butyric 
acid t'stcr is condensed by sodium ethylate to ^iketo-hexamethylene : 

Cifj— CO-CHa ^ CHj-CO— CHa 

CHa— CHa— COOCatlj CHj— CH a-CO 

With the same treatment the e- and f-ketonic acid esters yield extra- 
cyclic jS-diketones of the i)entamethylcne and hexamethylene series. 

5. Cyclic syntheses with malonlc acid esters, acetic acid esters, etc. 
- -Tliroiigh the action of alkylene bromides upon sodium malonic acid 
esters we obtain cyclo-paraffin acid esters (W. H. Perkin, jun.). 

TIk^ reaction takes place in three phases : 


Cn^Br i NaHCtCOaCaHd, - CHaCH(COaCaIh)a I NaBr 
CH 2 l 3 r CH2^^ 

ClIa.CHWOaCaHda ‘ NaHCtCOaCaHJ, - CHa.CNafCOaQHj), 


CHaBr 


Clla< ^ 

* CHjBr 

CH,- CHjBr 
Clla— CHaBr 


-NaBr j ‘ 

cH,y|:[J>Nc(co.c,ie), 


2N’.iH((eO,C,H,), 


\W introducing the bromination products of olefin-mono- and olefin- 
dicarboxylic acid esters in tlie place of alkylene bromides, this reaction 
has l)(‘cn used for preparing numerous trimethylene derivatives. 
( yaiio-acetic ester behaves like malonic ester (C. 1899, II. db, 824). 

If sodium accto-acetic ester acts upon r, 4-dibromo-n-pentane, 
I. 2 -niethyl-acetyl-pentamethylene-carboxylic acid ester is i)roduced: 


/ CH3 

c:Hj.{:HBrClI;, CHNa.COWiH, _CH,.CH \ , CO,C,H5 , CHjCOjtTHs 
ClI.CHj.Br ' "CH,.CH,/ ^VcOCHa ' C 0 CH 3 | aNaBr 


hroin I, 5 -dibromo-pentanc we correspondingly obtain a-acetyl-hexa- 
niethylene-carboxylic ester (B. 21 , 742 ; 40 , 3943). 

tc From the di-sodium compounds of alkylene-dimalonic esters 
iodine or bromine extracts the sodium with the formation of a ring, 
just as iodine converts the sodium aceto-acetic ester into diaceto- 
^uccinic ester, and mono-sodium nuilonic ester into dimalonic ester, 
luoin the cyclo-paraffin-tetracarboxylic acids thus produced we may 
obtain cyclo-paraffin-dicarboxylic acids by splitting off aCOj (VV. H. 
her kin, jun.). 

Iri, tetra-, penta-, hepta-, octo-, and nonocarbocyclic compounds : 


(;ij/ CNa{CO,C,H,), H 

\CNa(CO,C,H,), •\C(CO,C,H,), 

CH,-CNa(CO,C,Hj),_^ CH,— C(CO,C,H,),_ 

CH,-CNa(CO,C,H^), CH,-C(C0,C,H»), 

CH /CH,.CNa(CO.C,H,). /CH,-C(CO,C,H,), .ru / 


CHW 


CHCOjH 
XCHCO.H 
CH,— CHCOjH 
CH,— CHCO.H 
CH,— CHCO.H 
CH,— CHCOjH 


CII..CNa(CO,C,H 0 , 

7 - Cyclic ketone formation. — As the calcium salts of the paraffin- 
I ^unocarboxylic acids during distillation yield open ketones, so the 
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calcium salts of some higher normal paraffin-dicarboxylic acids yield 
during dry distillation cyclic ketones (J. Wislicenus) : 


cn,-,cn,-coi\^ /cn,-cH,-co,\ca . ch,-ch, 

CH.-CI1.--C0/ I _rH _ro I Ch 


CHj— CO 


-A-^rio — \f 


jCHj CH2 \^q /CHj CHjXpQ 

I (-ij CH2 — CH2 co2\^j^ 

CII 2 — CH 2 — CO 2 / 

iCH2/CH*-CH2-CH2Vo i 

XCHj— CH2— CH,/ 


I 


CH2-CH,~CH2~-C02/ 

CH2— CH2— CHjXpq 
CHj— CH 2— CHj/ 

CH 2 — CH 2 — CH 2 — CH 2 — COjX^;.^ 

CH2--CHg— CHj— CHj— COa/ ^ 
CHg-CHg-CHg-CHgXro 

CHj—CHg— CH,— CH, / 


ya. During distillation at ordinary pressures the anhydrides of 
adipinic and pimelinic acids and their alkyl substitution products split 
into CO 2 and cyclic ketones (H. G. Blanc; see Vol. L). 

8. Aliphatic diazo-compounds, like diazo-methane (Vol. I.) and 
diazo-acetic ester, add themselves to olefin-mono- and -dicarboxylic 
esters with the formation of cyclic azo-compounds or pyrazolin com- 
pounds, which, by splitting off nitrogen, pass easily into trimethylene- 
carboxylic acids (E. Buchner) : 


CHCOjR 
\/ +11 
CO 2 RCH CII* 

N=N CHCOgR 

X/ HI 


CHg CHCOgR 


N=N— CHCOgR _xj 
I I Hii'- 

COoRCH- — CHj 


/CHCO.R 
.C02RCH( I 

^CHj 


N = N— CHCO2R 
CHj — CIICOgR 


/CHCOgR 

cn/\ 

'^CHCO.R 


Cp. also the condensation of benzol with diazo-acetic ester to 
isophenyl-acetic or norcaradienc-carboxylic ester. 


I.-TRI-, TETRA-, PENTA-, IIEPTA-, GOTO- AND NONO- 
CARBOCYCLIC COMPOUNDS 

A number of natural products are closely related to these groups 
of carbocyclic compounds : caronc, cucarvone, pinenc, camphor, 
tropin, cegonin, pseudo-pclleticrin, etc. This group of bodies, there- 
fore, has lately grown in scientific and practical interest. 

We may here first give a summary of the physical properties of 
the simplest cyclo-paratfins (B. 40, 3981) : 


Name. 

Melting-point. 

Boiling-point. 

Sp. G. at 4°. 

Refractive 
Index 
for D Line. 

Cyclopropane 

Cyclobutane 

Cyclopentane 

Cyclohexane 

Cycloheptane 

Cyclooctane 

Cyclononane 

Ga.seous 

Liquid 

+ 6 * 4 ° 

— 12® 

+ 11 - 5 ° 

Approx. -^-35° 
II -12” 

49 ° 

81° 

118® 

I 45 - 3 '-I 48 ° 

170-172® 

07038 

07635 

07934 

0-8275 

0-850 

o- 785 (?) 

1-37520 

1-40855 

1-4266 

I- 4452 I 

1-44777 

1-4328 


The molecular refractions determined from the densities and 
refractive indices indicated agree with those calculated from theory 
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(see Vol. I., Introduction). It follows that in the cyclo -paraffins the 
formation of rings has no influence upon the molecular refraction. 

A. Trimethylene Group. 

CH \ 

Trimethylene (cyclopropane) is an easily condensible gas. 

It is obtained from trimethylene bromide with the aid of sodium 
(Freund, 1882), or of alcohol and zinc dust (B. 20 , R. 706 ; J. pr. Ch. 
2, 7 , 512). It may combine with bromine, especially in the presence 
of HBr acid, whereby chiefly trimcthylene bromide CH,Br.CH,CH.Br 
is produced, or with hydriodic acid, forming n-propyl iodide, but 
it does so with greater difficulty than propylene. At a red heat it 
transforms itself into propylene (B. 29 , 1297 ; C. 1899, I. 925, II. 287). 
In the presence of finely divided nickel, hydrogen reduces it to propane 
already at 80° (B. 40 , 4459). MnKO solution does not oxidise tri- 
methylene in the cold (B. 21 , 1282). 

Concerning the difference in the heats of formation of trimethylene 
and propylene, see C. 1899, II. 80 r, 

Methyl-trimethylene, b.p. 4° (B. 28 , 22 ; C. 1902, I. 1277) ; 
1, l-Dimethyl-trimethylene b.p. 21° (C. 1899, I. 254: 1900, II. 1069); 
1 , 1 , 2 - and 1 , 2 , 3 -TFimethyl-trimethyIene (B. 34 , 2856) ; Vinyl- 
CH 

trimethylene I \chch=CH, b.p. 40°, D 073, are produced in a 

peculiar reaction by the action of alcohol and zinc dust on the tetra- 
bn)matc of penta-erythrite (see Vol. I.) ; by MnKO it is oxidised to 
CH,. CiiOH 

glycol 1 >CH/ I which, by further oxidation with dilute 

CH,/ CH,OH 

lINOj, yields a-oxy-glutaric acid ; with Br it forms a di bromide, 
which, on treating with lead oxide, yields keto-pentamethylenc (B. 29 , 
Iv. 780 ; C, 1897, II* ^ 9 ^ I ^ • ^^ 9 ^' II- 473 » I<>otnotc) ; with NgOg 
it gives a pscudo-nitrosite, m.p. 145'^, from which on reduction, besides 
'liaminc C5lIg(NH.j2, b.p. 180 '^-185'', cyclo-butanone is formed (B. 41 , 
9 ^ 5 )- Concerning another interpretation of vinyl-trimethylene, see 
k’. 40 , 3884. 

CH,. /CH3 

Dimethyl-methylene-trimethylene I 7C=C<' (?). b.p. 

CH,'' ^CH, 

is produced from dimethyl-trimethylene-carbinol on boiling with acetic 
anhydride (C. 1905, II. 403 ; 1909, I. 1859). 

Monochloro-trimethylene, b.p. 43° (B. 24 , R. 637). 
Dichloro-trimethylene, b.p. 74" (B. 25 , 1954). 

Amino-trimethylene (CgHjjNHj, b.p. 49°, from trimethylene- 
carhoxylic amide with KOBr (C. 1901, 11 . 579). Miscible with water 
all proportions. Smells like propylamine. With nitrous acid it 
yields allyl alcohol, with splitting of the ring (C. 1905, I. 1704). 

Trimethylene-methylamine (C3H5)CH2NHj,, b.p. 86°, from tri- 
niethylenc-carboxylic nitrile by reduction. Gives with nitrous acid 
trimethylene-carbinol and cyclo-butanol, with expansion of the ring 

<’^■5.4393) 

Trimethyl-carblnol (CjHjjCHgOH, by the reduction of trimethylenc- 
vm . ester with Na and alcohol (B. 40 , 4397). With concentrated 
‘Rlr it passes into i, 3-dibromo-butane (C. 1908, I. 818), 
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Trimethylene-ethyl-carbinol, b.p. 14°. 

Trimethylene-isopropyl-carbinol, b.p. 151'". 

These two are obtainM by reduction of the corresponding ketones. 

Trfmethylene - dimethyl - carbinol (C3ll5)C(CH;5)20H, by treating 
Mg(CH3)I with acctyl-trimetbylene or trimethylcne-carboxylic ester ; 
chloride, b.p. 132° ; bromide, b.p. 152°. By o.xalic acid it is isomerised, 
with splitting of the ring, to dimethyl -tetramethylenc oxide 

ch!— ch’)“ 

Trimethylene-diethyl-carbinol (C3H5)C(C2H5)20H, b.p. 158°. 

Trimethylene-methyl-ethyl-carbinol (C3H5)('(CH3)(C2H5)OH, b.p. 
T.|T° (C. IQO9, I. 1859). 

Trimethylene-aldehyde I ^ch.cho. b.p. 98°, by oxidation ot 

trimethylene-carbinol with chromic acid. 

Acetyl-trimethylene ^|J*^ch.COCH 3, b.p. 113° : 

1. I'rom aceto-propyl-bromide with ejection of HBr by KOH 
(C. 1898, II. 474). 

2. From acetyl-trimethylene-carbo.xylic acid by heating. 

3. By the action of Hg(CIT3)I upon trimethylene cyanide. The 
three-ring is split up by mineral acids. For homologous ketones see 
C. 1909, I. 1859. 

Trimethylene-carboxylic acids (A. 284 , 197) are obtained by the 
general methods of ring formation 5, 6, and l3y method 8, which only 
leads to trimethylene-derivaliv('s (p. 6). From those trimethylenc- 
polycarboxylic acids which contain two carboxyls bound with one 
carbon atom, we obtain the carboxylic acids poorer in carboxyl by 
splitting off CO2. Certain peculiar phenomena of i.somerism (cis- and 
trans-forms) are attributed to the position of the carboxyls on the 
same side, or on different sides, of the trimethylenc plane, as in the 
case of the isomerisms of the tri-thio-aldehydes (Vol. I.). 

Trimethylene-carboxylic acid C3H5CO2H, m.p. 18°, b.p. 183®, is 
isomeric with crotonic acid. The trimethylene ring is split by bromine 
with formation of a, y-dibromo-butyric acid (C. 1909, II. 1130). Its 
nitrite, b.p. 118°, has been obtained by distilling y-chloro-butyro-nitrik' 
over KOM ; ethyl ester, b.p. 134°; chloride, b.p. 121°; amide, m.p. 
124“ ((\ 1901, II. 579 ; 1902, 1 . 913). 


Trans - phenyl - trimethylene - carboxylic acid c,HjCH<^ j 




CH, 


m.p. 105°, has b(!en obtained by method 8, by addition of diazo-acetic 
ester to styrol {(/.v.). It was successfully disintegrated to cis-traiis- 
trimethylene-i, 2-dicarbo.xylic acid. 


2 , 2 - Dimethyl - trimethylene - carboxylic acid 

o 

b.p. 100 , smells strongly of butyric acid. The ester, b.p. 90°, is formed 
by separation of HBr from the 3, 3-dimethyI-y-bromo-butvric acid 
ester (C. 1907, II. 897). 


Trimethylene-1, 1-dIcarboxylic acid (vinaconk acid) 

m.p. 140° (see method 5, p. 5). With HBr this passes into brorn- 
ethyl-malonic acid CI^COgHjjBrf'HjCHj. It also takes up bromine 
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(B. 18, 3314), but is not affected by HNO3, MnK04, or nascent hydrogen 
(B. 23, 704 : 28, 8). With Na-malonic ester the ester of vinaconic 
acid condenses to butane-tetracarboxylic estel*, and thus behaves quite 
like a, ^-olefin-carboxylic ester (see Vol. I. and B. 28, R. 464).* Con- 
cerning the constitution of vinaconic acid and the homologous methyl- 
vinaconic acid, see A. 294, 89. 

1, 1-Cyano-trimethylene-carboxyIic acid, m.p. 149'', from sodium- 
cyan-acetic ester and ethylene bromide (C. 1899, II. 824). 

Acetyl-trimethylene-carboxylic ester , b.p. 195°, 

from sodiiim-aceto-acetic ester and ethylene bromide (B. 17, 1440). 

Trimethylene-l, 2-dicarboxylic acid is known in two isomeric forms, 
distinguished as cis- and cis-trans- or trans- forms (A. 245, 128) : 


CO,H COjH 

(:: c 

H\ch,/B 

r-cis- form. 


COjH H 

C C 

BXCHj/COjH 
r-cis*trans- form, 


Cis - trimethylene - 1, 2-dicarboxylic acid, m.p. 139°; anhydride, 
m.p. 59°, is obtained from tr-i, 2-tri- and -i, 2-tetracarboxylic acid by 
heating. Cis-trans-trimethylene-i, 2-dicarboxylic acid, m.p. 175'^, 
from monobromo-glutaric acid ester with alcoholic caustic potash 
(C. 1900, 1 . 284). It has been separated into two optically active com- 
ponents by means of its quinine salt, like the cis-trans-trimethylene- 
1,2, 3-tricarboxylic acid described below (B. 38,3112). Its methyl ester, 
b.p. about 210®, is obtained from acryl-diazo-acetic ester by method 8, 
besides glutaconic acid ester ; and from fumaric acid ester with diazo- 
methanc (B. 27, 18S8 ; 28, R. 290). 

Cis-phenyl-trans-2, 3 - trimethylene - dicarboxylic acid 
, m.p. 175®; anhydride, m.p. 134®; from a-bromo- 


benzylidcne-bis-malonic ester with alcoholic ammonia, or by adding 
diazo-acetic ester to cinnamic-acid ester (B. 36 , 3774 ; /. pr, Ch., 
2, 75 , 490). 

Trimethylene-l, 2-tricarboxylic acid 

disintegration. Its ethyl ester, b.p. 276®, from a,p-dibromo-propionic- 
‘icid ester (B. 17, 1187), and from a-brom-acrylic ester with Na-malonic- 
‘icicl ester by method 5 (B. 20 , R. 140, 258). 

Sym. trimethylene-l, 2, 3-tricarboxylic acid 

form, m.p. I50°-I53° ; cis-trans-form, m.p. 220®; anhydride, m.p. 187°, 
b.p. 265°. The cis-acid is obtained from the i, 2, 3-tetracarboxylic 
acid (B. 17^ 1652), the cis-trans-acid from fumaric-acid-diazo-acetic 
oster (B. 23 , 2583). The latter acid is also obtained from the oxidation 
<^f f^ophenyl-acetic or norcaradiene-carboxylic acid (B. 27 , 868). 

Trimethylene-l, 2-tetracarboxylic acid 
loto the anhydride of the cis-i, 2-dicarboxylic acid. Its ethyl ester, 
^•P- 43 °. b.p.^^ 187°, is obtained from method 6 (B. 23 , R. 241). 
Trimethylene-l, 2, 3-tetracarboxylic acid^ 

95 °-ioo® into cis-i, 2, 3-tricarboxylic acid. Its ethyl ester, 



10 


ORGANIC CHEMISTRY 


b.p. 246'’, from dibromo-succinic ester by method 5. The cis-i, 2,- 
trans-i, 3 acid decomposes at 196*^-198” (B. 28 , R. 290). 

1, l-i)imethyl-trimetl3ylene-2, 3-dicarboxyIic acid, caronic add 
trans-form,. m.p. 213'', passes on heating with ac( 3 ir 

anhydride into the cis-fonn, m.p. 176°. The anhydride of the cis-foi]ii 
melts at 55^ The caronic acids are obtained by oxidation with 
Mn04K from carone (see Terpene ketones), which therefore contains :i 
trimethylenc ring. Synthetically, the caronic acids have been obtain{ d 
from a-bromo-pp-dimethyl-glutaric-acid ester with alcoholic potasli 
(C. 1899, I. 522). By heating with HBr the caronic acids arc easilv 
transformed into terebinic acid {q.vd). On heating aaj-dibromo-Pfi 
dimethyl-ghitaric ester with alcoholic potash we obtain etho-ox\ 
caronic acid m.p. 138° (C. 1901, II. no). 

1, 2-Dimethyl-trlmetliyIene-2, 3-dicarboxylic acid, m.p. 154°, i> 
identified with the acid the ester of which is obtained with PCI5 from 
oxy-trimethyl-succinic ester (C. 1908, I. 627). 

The 1, l-dlalkyl-2, 3-dicyano-trimethyIene-2, 3-dicarboxylic acids 
have been obtained in considerable numbers in the form of imides of 
the general formula from the corresponding 

dialkyl-dicyano-bromo-glutarimides (C. 1899, II, 439 ; 1901, I. 57). 

Trimethylene-tricyano-tricarboxyllc-acid ester 

ROCOC(CN)/^ \COOR' 

m.p. 119°, is formed by the action of bromine or iodine upon sodium- 
cyano-acetic ester in ether ; on saponification it yields trimethylom - 
tetra- and then -i, 2, 3-tricarboxylic acid (B. 33 , 2979). 

Methyl-cyclo-propene-dicarboxylic acid m.p. 200 ’, 

NCtCOjHl 

see B. 26 , 750. 

B. Tetramethylene Group. 

For obtaining tetramethylene compounds the ring formation 
methods 1,5, and 6 are used. 

Tetramethylene-cyclo-butane b.p. ii“-i2°. D,» 0703S, 

is obtained by reducing cyclo-but( ne with Ni and H at 100° ; at higher 
temperatures butane is also produced, with splitting of the ring. H 
possesses a very feeble odour, and burns with a luminous flame. In 
the cold it is stable in the presence of bromine and concentrated HI. 

MethyWetramethylene ch'Zch™’. I> P. 39°-42'’, method i, p. 4. 

Cyclo-butene easily condensible gas of b.p. i-5°-2’, 

9^4^ 0733 » generated together with A^‘''’“butadiene during dry distilla- 
tion of cyclo-butyl-trimethyl-ammonium hydroxide. Adds bromine, 
2-dibromo-cyclo-butane, b.p.^^ 69", m.p. -2°, which, with 
KOH, splits off HBr and passes into bromo-cyclo-butene. This is an 
oil of penetrating odour, b.p. 92°, v/hich oxidises to succinic acid. With 
bromo-cyclo-butene as a starting-point, a number of bromo-substitution 
^oducts of cyclo-butane have been prepared. Thus it combines with 
HBr to 1 , 1-dibromo-cycIo-butane (I.), b.p. 158°, and with Br to 1 , 1 , 2 - 
tribromo-cyclo-butane (IT), b.p.j^ 109°. This gives, with alcoholic 
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KOH, 1 , 2-dibromo-cyclo-butene (III.), b.p. 155°, distinguished by a 
great faculty for polymerisation. With KMnO^ it oxidises to succinic 
acid, and combines with Br to form 1 , 2-tetra-'bromo-cyclo-butane (IV.), 
m.p. 126'', which, on further bromination, yields pentabromd-cyclo- 
butane CiHaBi-j, b.p.^g 175^-185°, and hexabromo-cyclo-butane 
C^TUBig, m.p. 186-5", which is remarkable for its ease of crystallisation 
(B. 40 , 3979). 

(II.) (HI.) (IV.) 

CH2— CBr _CHj~CBr2 CH^— CBr^ _ CH^— CBr ^CHj— CBr^ 

ClI^ CH CHj CHj— CHBr CBr CBr^ 

Qpj C — C(CH ) 

The name dimethyl-methylene-tetramethylene ^ ^ b.p. 

ioo"-i02", is given to the hydrocarbon generated from the bromide of 
dimethyl-tetramethylenc-carbinol by splitting off HBr. On reduction 
with III it passes into i, 3-dimcthyl-pcntamethylene. 

Oxy-tetramethylene, cyclo • butanol C,,H70H, b.p. 123°, from 
amido-tetramethylene by the action of HNO.^^ and by electrolysis of 
l)otassium tetramethylene-carboxylate (B. 40 , 2594, 4962). 

Amido-tetramethylene b.p. 81", arises from the amide of 

tctramethylene-carboxylic acid with bromine and an alkali (B. 40 , 4745). 

Tetramethylene - methylamine b.p. no®, by 

r('diiction of tetramethylene-cyanide, gives, with HNOg, a mixture of 
tetramethylene-carbinol (',n7.CH20II, and cyclo-pentanol C5H9.OH. 

Tetramethylene-carbinol C4lL.CH2(^H, b.p. 142", by reduction of 
tctramethylene-carboxylic ester with Na and alcohol ; bromide, b.p. 
i 37 '-i 39 ° (B. 40 , 4959 )- 

Tetraraethylene-methyl-carbinol CJi^.Cll{OH)C}l3, b.p. 144°, by 
reduction of tetramethylene-mcthyl-ketonc. 

Tetramethylene-dimethyl- and diethyl-carbinol, b.p. 147® and 188® 
respectively, by the action of Mg(CH3)I and Mg(C2H5)I on tetramethy- 
h'lie-carboxylic ester (C. 1905, II. 761 ; 1908, II. 1342). 

Tetramethylene-diethyl-glycol [C4H7C(OH)C2H5].,. m.p.- 95®, by 
reduction of tetramethylene-ethyl-ketone. 

Keto-tetramethylene-cyclo-butanone ^0*^ 

*^’■954^, generated (i) by action of bromine and alkali on a-bromo- 
letramethylene-carboxylic amyl ; (2) during boiling of i, i-dibromo- 
butane with lead oxide and water. Nitric acid oxidises it to succinic 
''^’d (C. igo8, I. 123). 

Tetramethylene-methyl- and ethyl-ketone, b.p. 135® and 145®, from 
the carboxyl chloride with zinc alkylene (B. 25 , R. 371), or from the 
^'niide with Mg(CH3)I (B. 41 , 2431). 

Di-tetramethylene-ketone (€4117)200, b.p. 205°, from the calcium 
^^dt of carboxylic acid. 

Dimethyl- and diethyl-tetramethylene-ketone ZcHC H ’ 

in.p. 45 °^i2o° and i6o®-i65®. This constitution is ascribed to 
^'d)stances obtained during distillation of Ba salts of aai-dimethyl- 
^nd dicthyl-glutaric acid (C. 1897, II. 342). 

I» 3-Dimethyl-2, 4-diketo-tetramethylene CHCH3’ ’ 
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by saponification and rejection of COg from the corresponding car- 
boxylic-acid ester, on boiling with bartya water. 

1, 1, 3, 3-Tetramethyl-2, 4-diketo-tetramethylene ■ 

m.p. 1 16°, obtained by rejection of HCl from iso-biityryl chloride. Alst) 
by action of molecular silver on bromo-iso-butyryl bromide. In both 
cases we must assume the formation of dimethyl-kettne (see Vol. I.), 
which easily polymerises to tetramethyl-2, 4-diketo-tetramethylenc. 
Its odour recalls both menthol and camphor, and it has the great 
volatility of these compounds. 

Dioxime, m.p. 281° (B. 39 , 970). 

Tetramethylene-carboxylic acid C4H7CO2H, b.p. 194°, smells like 
the fatty acids, and is generated from i, i-dicarboxylic acid ; on 
reduction by HI it yields n- valerianic acid, with splitting of the ring 
(C. 1908, II. 1342). Ethyl ester, b.p. 160° ; chloride, b.p. 142'" ; 
anhydride, b.p. 160*^ ; amide, m.p. 130° ; nitrite, b.p. 150'' (B. 21 , 2692 ; 
C. 1899, II. 824). 

Tetramethylene-l, l-dicarboxylic acid melts at 155°, passing into 
monocarboxylic acid. Its ethyl ester, b.p. 224®, by method 5, p. 5 ; 
nitrile ester, b.p. 214'’, from trimethylenc bromide, and sodium cyan- 
acetic ester (C. 1899, i 7 ^i)- 

Cis-tetramethylene-l, 2-dicarboxylic acid, m.p, 137°, from tetra- 
carboxylic acid. Anhy(iride,m.p. 77^, b.p. 271° (B. 26,2243). Heating 
with HCl to 190° produces the trans-acid, m.p. 131'' (B. 27, R. 734), By 
bromination with Br and P, i, 2-dibromo-tetramethylene-dicarboxylic 
acid is produced ; and its ester, on treating with alcohol and K I, passes 

('CO H 

into the ester of cyclo-butene-dicarboxylic acid CCO^H’ ' 

The latter easily yields an anhydride (/. Ch. Soc. 65 , 950). 

Tetramethylene-l, 3-dicarboxylic acid, cis-form, m.p. 136°; anhy- 
dride, m.p. 51°: trans-form, m.p. 171°, have been obtained from the 
products of the action of formaldehyde upon malonic ester, and from 
a-chloro-propionic-acid ester, with the aid of Na alcoholate {('. 1898, 
II. 29). Also produced by boiling p-methoxy-methyl-malonic ester 
with concentrated HCl with the loss of two molecules of methyl 
alcohol, by saponification, and COg-rejection, from the tetra-carbo- 
ester first formed (C. 1909, I, 152) : 

CH3O— CH,— CH(C00R)2 ch,— C(COOR), 

-h ^ ] I 

(ROCO),CH— CH,— OCHj (ROCO),C— CH, 

TetramethyIene-1, 2-tetracarboxylic acid, m.p. i45°-i5o°. by trans- 
formation into cis-i, 2'dicarbo.xylic acid. Its ester is formed b\’ 
method 6, p. . 

Diacetyl-tetramethylene-dicarboxylic ester by method 6, p. 5 
(B. 19 , 2048). 

Keto-tetramethylene-tricarbo-esters, such as : 

CO— CHCOOR CO— CO— 

11 II \COOR I |\cOOR 

ROCOCH_C<™J)^ ROCOCH-C<^CH^^ 

are formed by condensation of Na-malonic esters, or methyl and ethyl 
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malonic esters, with citraconic ester in alcoholic solution, in which 
process probably the tetracarboxylic esters first formed ’with open 
chains undergo cyclic aceto-acetic ester cofidensation. By saponi- 
fication with HCl two carbox-ethyl groups are split off the ’above 
substances, and the following i-keto-tetramethylene-^-carboxvlic acids 
arc formed (B. 33 , 3751) : 


CO— CHCH, 


1, 3 - Dimethyl - 2, 4 - diketo - tetramethylene - carboxylic ester 

CH3 

COOCjHs, m.p. 1 33 °“ 1 35 has been obtained by the action 

CHaCH— CO 

of concentrated sulphuric acid upon sym. dimethyl-acetone-dicar- 
boxylic ester. ^ Hy alkalies the ring is easily split again (B. 40, 1604). 

Diethyl - diketo - tetramethylene - dicarboxylic ester. 


b.p.Q ca. is identified with the 


dinieric ethyi-ketene-carboxylic ester. During distillation at ordinary 
pressures it is depolymerised. Anilin also splits the molecule, forming 
cthvl-malonic-ester anilide (B. 42 , 4908). 

Tetramethylene-l,3-diglyoxylic acid COjHCOCH.ch* 

1 J, , . CHsCH.CO.COjH' 

- 4 ( , produced by condensation of tartaric acid and paraformaldehyde 
with concentrated ir.,S04. Decomposes into ethylene and oxalic acid 
t)y lieating with alkalies, and, on further heating with H^SO., it passes 
into a dilactone (B. 29 , 2273). ^ 

By polymerisation of olefin and acetylene carboxylic acids wc 
sometimes obtain substances with a four-membered carbon ring : ' 
c IT “ dicarboxylic acid, a-truxillic ' acid, 

CeH^CH-CHCOOH’ ^75 . forms from cinnamic acid (q.v.) by 


n umination (B. 35 , 2908, 4128), and is found among the subsidiary 
alkaloids o cocain {q.vX By distillation it again decomposes into 
two molecules of cinnamic acid. 


m.p. 259° 


Diphenyl- tetrene- dicarboxylic acid ^eH^C-ccooH ^ o 

formn/l 1 1 • • "CCOOH ^ ‘ 

w Zunri' P°‘ymcrisation of phenyl-propiolic acid, on heating, or 
'* * 'J'da . easily forms an anhydride or imidc (B. 36, 1407) 

Pinic acid “.h.ch c(ch,) co.H CH .qcH,), 

(see Terpencs), in which a tetra- 
ylene ring, the so-called piceane ring, is assumed. 


C. Pentacarbocyclic Compounds. 

kweaVpr known pentacarbocyclic compounds is much 

^re dori. ^ ^ n ^ tetracarbocyclic compounds. They 

Aclo-nont cyclo-pentane or pentamethylene, partly from 

^en/eno , ^^y^lo-pentadiene is found in the inital products of raw 
^ ‘‘Cr as obtained from coal-tar. Pentamethylenes, and hexa- 
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methylenes, have also been obtained from the naphthenes of Caucasian 
petroleum ; and hexamethylenes are partially transformed into thu 
isomeric pentamethylcne* derivatives by heating alone, or with HI 
under 'pressure (cp. A. 324 , etc.). Cyclo-pentane and its progeny 
have been obtained, not only by the methods of ring synthesis 
specified on pp. 4, 5, and 6, but also from hexacarbocyclic ring ortho- 
diketones by intramolecular atomic displacement (see Chloro-diketo- 
pentamethylene). This last reaction will be met with again in dealing 
with the disintegration of aromatic substances. In the same manner 
some remarkable pentamethylene derivatives have been obtained from 
hexa-oxy-benzol : croconic acid and leuconic acid, which are dealt with 
below under hexa-oxy-benzol. 

Camphor, which is easily converted into aromatic substances, and 
which contains a fi\'e-membcred carbon ring, the so-called " camphu- 
ceanic ring," gives in different reactions pentamethylene derivative's, 

cainphorphorone, camphoric acid, cainpholenic acid, campholytic 
acid, etc. Camphor and its cyclic transformation products are dealt 
with in connection with the terpenes among the hydro-aromatic 
compounds, after the benzol derivatives. 

I. Hydrocarbons. — Pentamethylene, R-penkne, cyclopentanc 

pentamethylene iodide by reduction. 

Methyl-pentamethylene, b.p. 70'', contained in the so-called hexa- 
naphthene from Caucasian petroleum (C. 1898, II. 412, 576) ; formed 
synthetically from i, 5-dibromhexane, also from methyl-cyclopenta- 
none, as well as tert.-methyl-cyclopentanol (C. 1899, I. 1211 ; IS. 35 , 
2686). 1, 2-Methyl-ettiyl-cyclopentane, b.p. 12.^“. 1, 3-Dimethyl- 

pentamethylene, b.p. 93°, from the corresponding ketone, is optically 
inactive ; but from the iodide of the 1, 3-dimethyl- tert.-cyclopcntanol 
by reduction an optically active i, 3-dimethyl-cyclopentane, b.p. 
91°, [a]o 1-78°, and also from i, 3 -ethyl -methyl -cyclopentanol 
1, 3-MethyI-eth'yl-cyclopentane, b.p. 121 ^ [a]n 4•34^ is obtained 
(B. 35, 2678). 1, 2-Diphenyl-pentamethylene, m.p. 47°, and 1, 2, 3, 4- 
Tetraphenyl-pentamethylene from anhydro-aceton- and anhydrodi- 
benzyl-ketonc-benzile (C. 1901, II. 1310). Ti'iphenyl-methyl- and 
Triphenyl-dimethyl-peutamethylene from the corresponding cyclic pina- 
cones (C. 1903, 1. 568). 

Dipentamethenyl, dicyclopenlyl Cy i^-C^Hg, b.p. 190°, from penta- 
mcthenyl bromide with Na (C. 1899, II. 367). 

Cyclopentene b.p. 45*", from pentamethylene iodide 

or bromide with potash, or from cyclopentanol with P2G5 (C. 1899, II- 
i^ 7 )> yields with ozone an ozonidc 1511^,03, which in water decom- 
poses, forming glutardialdehyde (B. 41, 1701). Perchloro-cyclopentene 
( jCb, m.p. 41'', b.p. 283 from hexach loro-cyclopen tenone with PCl^ 
(B. 23 , 2214). Methyl-cyclopentene b.p. 70°, [a]u 

59'()7 , from 3-n'icthyl-cyclopcntanol by means of zinc chloride or 
oxalic acid, also frorn the iodide with KOH. By oxidation it is split 
into a-methyl-glutaric acid, which, together with the optical activity, 
proves the formula assumed (B. 26 , 775 ; 36 , 2491). Isomeric with 
the methyl-cyclopentene istheMethylene-cyclopentane 

CHj.CHg/ 
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,p. 78^-81°, a liquid of penetrating odour, produced from cyclopentene- 
cetic acid by rejection of COgi nitroso-chloride, m.-p. 81°. Gives a 
lycol, m.p. 40°, by oxidation with Mn04K, and also cyclopentanone 
347 , 325). Similarly, 1 - Methyl - 3 - methylene - cyclopentane 

Tj po \ 

*"cH obtained from methyl-cyclopentene- 

(ctic acid. By oxidation it is split into i, 3-methyl-cyclopentanone 
3 . 34 , 3950 ; C. 1902, I. 1222). Like methyl-cyclopentene, it is 
ptically active. In comparison with the corresponding saturated 
ydrocarbons, the strong optical activity of the unsaturated hydro- 
Lirbons with five-membered rings is very remarkable. 
Ethylidene-cyclopentane : CHCH,. b.p. 114°, Isopropyl- 

iene-cyclopentane b.p. 136°, from cyclopcntene- 

-obutyric acid, with displacement of the double linking. By alcoholic 
ilphuric acid it is isomerised to Ai-isopropyl-cyclopentene (A. 353 , 

07). 

Cyelopentadlene, penlol (cp. B. 22 , 916) b.p. 41°, 

n initial product in obtaining raw benzene from coal-tar, is a colour- 
’ss liquid, violently attacked by both acids and alkalies. It reduces 
ininoniacal silver solution. It soon polymerises, at ordinary tem- 
craturcs, to a bimolecular compound, Dicyclopentadiene 
;P-35 88°, which. at 170° boils with partial re-formation of cyclopenta- 
ienc. It is much more stable than the monomolccular compound, 
ncl resembles the terpenes in its behaviour (B. 39 , 1492 ; C. 1906, 
I. 1403). On heating under pressure, both the simple and the dimeric 
edopentadiene arc transfoiTned into a higher-molecular polymer, 
hich again can be split to simple cyclopentadieiie (B. 35 , qi5i). 

Ibc H atoms of the CHg group of cyclopentadiene have reaction 
ipacitics similar to those contained in the group .CO. dig. CO 
'•'e Vol, I.). With K in benzene solution it yields the highly reactive 
otnssium-cyclopentadicnc, which absorbs COg with formation of a 
dassium salt of the bi-cyclopentadienc-carboxylic acid (C5H5. 
11011)2, ni-P- 210°, and dimethyl ester, m.p. 85°. With oxalic ester 
yclopentadiene in the presence of sodium ethylate it condenses to cyclo- 
‘ ntadicne-oxalic ester C5H5.COCOOC2H6 ; with N 2O3 an isonitro-deri- 
ativc is formed. With aldehydes and ketones, under the influence of 
a alcoholate, coloured hydrocarbons are formed, which, referred to the 
.vpothetical simplest representation are termed 

I CyXT. — C.'-Jj./ 

Dimethyl-fulvene C^H^ : CiCHjjj, b.p. 46°; Methyl-ethyl- 

vene C5H4 : C(CH3)C2H5, b.p. 185°, orange-coloured oils ; Diphenyl- 
• 0(CeHg)2, deep-red prisms, m.p. 82°. Further fulvenes, 
A- 348 , I. Like cyclopentadiene itself, the fulvenes absorb the 
pero.xides, e.g. [C,H, : C(CH,),]04 (B. 33 . 

o 4 , 08 , 2933). 

^ yclopentadiene unites with the quinones in molecular proportions 
ro ^^^t>le compounds, like cyclopentadienc-quinone CnHujOj, 
heT 1 flakes of m.p. 78° (A. 348 , 31). With i or 2 molecules of 

f and the halogens cyclopentadiene yields addition 

acts like : monochloro-cyclopentene C5H7CI, b.p.40 50° j trichloro- 
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cyclopentane C5H7CI3, b.p. 196®; tetrachloro-cyclopentane CgH^Cl^, 
b.p.i5 94°. Monochloro-cyclopentene gives with anilin anilino-cyclo- 
pentene C5H7.NC5H,o, b!p.23 94 °- 96 ° 33 , 334 b)- By adding 2Br 

to the conjugate double links of cyclopen tadiene (Thiele), two stereo- 

isomeric I ■4-dibromides are generated ^ 

and a liquid one, which, on oxidation, yield two stereo-isomeric aa^- 
dibromo-glutaric acids (A. 314 , 296). Methyl-ethyl-cyclopentadienc, 
see below. 

1 , 2, 4 -Triphenyl- and 1 , 2 , 3 , 4 -Tetraphenyl-cyclopentadiene, m.p. 
149° and 177°, as well as triphenyl-methyl- and triphenyl-dimethyl- 
cyclopcntadiene, m.p. 163° and 128°, are obtained from the corre- 
sponding cyclic pinacones by splitting oh 2H2O (C. 1898, II. 924; 
1903. I. 568 ; B. 36 , 933). 

2. Alcohols.— Cyclopentanol C5II9OH, b.p. 139°; chloride, b.p. 

115° ; bromide, b.p. 137° ; iodide, b.p. 164° ; amine, b.p. 107° (A. 275 , 
322). 3 -Methyl-eyclopentanoI b.p.i2 49‘'; amine, 

b.p.i2 42° (B. 25 , 3519 ; 26 , 775). Both alcohols are obtained by the 
reduction of the corresponding ketones. 

2 -Methyl-cycIopentanol, b.p. 148°, from methyl-cyclopentenone. 
I- or tert.-methyl-cyclopcntanol, m.p. 30°, b.p. 136'", from the corre- 
sponding amine, b.p. 144°, obtained by reduction from the nitrification 
product of methyl-pentamcthylenc ; also from cyclopentanone with 
CHaMgl, as well as by direct. synthasis from 3 -accto-butyl-iodide with 
Mg (p. 4, and B. 35 , 2684 ; C. 1899, I* 1212). 

l, 3 -Dimethyl-tert.-cyclopentanol, b.p.g4 89°, from i-methyl-3- 
cyclopentanone with CITjMgl (B. 34 , 3950). 

Pentamethylene-glycol (:5H3(()H)2, lii.p. 49°, b.p.12 127°, from the 
dibromide of the cyclopentenc (C. 1899, 3^7). A further number 

of glycols of the pentamethylene series have been obtained by intra- 
molecular pinaconc formation (p. 4) by reduction from the i, 5-di- 
ketones (sec C. 1901, II. 406; 1903, 1 . 588). 

Pentamethylene-carbinol C3H9CH2OH, b.p. 162°, from cyclo- 
pentyl-magnesium chloride and trioxy-methylene. Also by the action 
of HNO2 on pentamethylene-methylamine (yiyCH2NH2, b.p. 139°- 
145°, besides the cyclohexanol (q.v) produced by a peculiar ring 
expansion (A. 353 , 325 ; B. 41 , 2629). 

1- Isopropyl- cyclopentane -1, 6-diol C(0H)/^^®, 

m.p. 62°, b.p.i4 108°, produced by action of'cHgMgl upon a-oxy-cyclo- 
pentane-carboxylic ester. On heating with dilute SO^Hg or oxalic 
acid, the pinacone undergoes the pinacoliii transformation with 
extraordinary facility, 2, 2-dimethyl-cyclohexanone being formed 
with displacement of a methylene group and expansion of the ring 
(A. 376 , 152). 


^H*I^^*)c(OH)C(OH) 


/CH3 

\CH3 


>CH 


CHa 

CHa* 


3. Ring-Ketones. — fhe cyclic ketones obtained from calcium salts 
and the anhydrides of adipinic acid and the alkyl-adipinic acids by 
methods 7 and ^a, p. 6, formed the starting material for the prepara- 



PENTACARBOCYCLIC COMPOUNi:)S 17 

tion of the corresponding alcohols, from which later the saturated, 
and unsaturated, pentacarbocyclic hydrocarbons were obtained! 
The oximes of these ketones yield on treatment with concentrated 
SO4H2, S-lactames by Beckmann's transformation (see Vol. I,). • 
Adipin-ketone [cyclopentanone], keto-pentamethylene 

b.p. 130^ is found in the wood acids (B. 31 , 1885), and is also generated 
from 2-keto-pentamethylene-carboxylic ester by' ketone splitting. 

II smells like peppermint, and yields n-glutaric acid on oxidation. 

Oxime, m.p. 120° (A. 275 , 312). ’ Heating with acetic anhydride to 180° 
gives, with partial enolisation, cyclopentenol acetate, b.p. i56°-i58°. 
With bcnzaldehyde, adipin-ketone condenses easily to a mono- or 
dibenzal compound CpHsCH : (CjHeO) and CeHgCII : (C5H4O) : CHCglTg 
(B. 29 , 1601, 1836; 36 , 1499; C. 1908, I. 637). With HNO2 we 
get di-iso-nitroso-cyclopentapone HON : (C5H4O) : NOH, m.p. 215° 
(C. i 9 t> 9 » ^549)* sodium ethylate two and three molecules of 

the cyclopentanone are condensed, forming cyclopentane-pentanone 
(CsHgO) : (CgHg), b.p.12 118°, and cvclodipentane-pentanone (CsHg) : 
(QH4O) : (CjHg), m.p. 77°, b.p.i2 190° (B. 29 , 2962). 3 rMethyl.cyclo- 
pentanone 0P‘iciilly active, [a] las g” 

(B. 35 , 2489), and smells like camphorphorone (q.v.), which belongs 
to the cyclopentenoncs, but is only dealt with in connection with 
camphor. The oxime of methyl-cyclopentanone is split up by P2O5 
to the nitrile of hexylcnic acid C5H9CN,..with p-methyl-pyridine as a 
by-product (C. 1899, II. 947). Cp. the similar behaviour of other 
cyclic ketones. 

A 2 -Methyl-cyclopentanone, which also boils at i42°-i44’^, has been 
obtained from a-methyl-adipinic acid (B. 29 , R. 1115). 2 , 5 -Dimethyl- 
syclopentanone, b.p. 146°, from aax-dimcthyl-adipinic acid (B. 29,403). 
% 3 , 3 -Trimethyl-cyclopentanone from a, % p-trimethyl-adipinic acid 
js related to camphoric acid (B. 33 , 54). A large number of other 
bomologucs of cyclopentanone have been prepared by method ja, p. 6, 
aom the anhydrides of the alkylated adipinic acids (C. 1908, II. 776). 

1, 3 -DimethyM, 5 -diphenyl-cycIopentanone c*H* Ch^hIch,)/*^®' 
ii'-p. 122°, by reduction of dimethyl-anhydro-acetonc-benzile with 

III and P. As an intermediate product we obtain 1 , 3 -Dlmethyl- 
S-diphenyl-A<-cyelopentenone, m.p. t22'’ (C, 1905, 1. 172). 

Methyl-cyclopentenone b.p. 157°, in wood oil. 

'^xime, m.p. 128° (B. 27 , 1538). ’ 

Phenyl-oyclopenlenone m.p. 84“, from phenacyl- 

Mctonc (q.v.) with dilute NaOH. Oxime, m.p. t47° (B. 41 , 194). 

DlphenyI-cyclopentenolone,«)iAy.iro-acrfo«e6ejm/c^*2*^‘=™yco, 

tj[’ ^49 . from benzile, (q.v.) and acetone. By condensation with 
sev^^ j such as methyl-ethyl-ketone and dibenzyl-ketone, 

boR f ketone alcohols, of the cyclopentene series, have 

a benzile and laevulinic acid (Vol. I.) we obtain similarly 

acid or anhydro-benzile-laevulinic 

W. 1899, II. 1051 ; 1901, II. 1310 ; 1903, I. 569). An isomeric 

''OL. II, P 
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diphenyl-cyclopentenolone 

tained by the action o| concentrated S()4M2 upon dibenzal-acetonc, 
which is oxidised by potassium permanganate to benzile, and desyl- 
acetic acid (q.v.). With HI both isomeric compounds are reduced to 

1, 2-Diphenyl-cyclopentane (B. 37, 1133 ). 

Hexachloro-cyclopentenones 

CCI.CC1,\(.Q^ in.p. ()2°, b.p.75 138°, by oxidation with CrOg, from the 

CCl CClj/ 1 * i*i 

corresponding a-oxy-acids, obtained from benzene derivatives, like 
o-amido-phcnol and pyro-catcchin ( 15 . 24, 926 ; 25 , 2697), bor the 
action of NHg upon these ketones, see C. 1898, I. 607. 

1 , 2 -Diketo-pentamethyIene produced In 

ketone splitting of the 1, 2-diketo-pentaniethylenc-3, 5‘dicarboxylie 
ester. The diketone has acu/ qualities. In accordanci' with the 
desmotropic formula of a Cyclopentenolone forms 

salts and reacts with acetyl chloride, benzo\l chloride, and phen\l 
cyanate (B. 35 , 3201). 

Chlorine easily acts upon diketo-pentamethylene. with formation 
of 3-Chloro-l,2-diketo-pentamethylene, m.p. 139°. Chlorinated 1,2- 
diketo-pentamethylenes are also formed in a manner analogous to the 
chlorinated cyclopentenones, from benzoyl derivatives, like phenol, and 
chloranilic acid. From potassium chloranilate with chlorine and water 

we obtain : o^-P- 125'’ (B. 25 , 83S). Starting from 

resorcin, Tetrachloro-diketo-R-pentene | q m.p. 75^ b.p.,: 

I48^ was obtained (B. 24 , 91b ; 25 , 2225). 

The primary disintegration products of the benzene derivatives 
serving as basic products in these reactions are often chlorinated ketonic 
acids. Thus, in the last case, from resorcin the acid CCl3.(X).CCl : CClCCIj 
COOH, perchlor-acetyl-crotonic acid, in which the ring coinj)letion to 
the kcto-pentamethylenes is then carried out by heating with con- 
centrated sulphuric acid (B. 26 , 5 C 5 )- lu a similar manner it has 
b^n found possible to convert the 8-dibromo-la^vulinic ac id 
CHjBr.COCHBr.CHj.COOH by means of fuming sulphuric acid 

into two : Dibrorao-diketo-R-pentene 

CH-CO 

Methyl-triketo-pentamethylene co; ^ 

1336)^ "^'“t^‘yI-ethyI-kctone,^by method 4/; (p. 4) (B. 39 , 

By analogy, wc have from dibenzyl-kctone : 
c ape , hT-co^ **«® to-pentamethylene, oxalyl-^dihenzyl-kclonc 
CHtc.Hj-Co’ ^ On heating, it transposes itself into 

a!^ 284 ,* ^^^pzyl-ketone, the lactone of an acyclic acid (B. 27 , 1353 i 


II VlIBr, m.p. 0(/, and 

CH-CO / 
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Pentaketo-pentamethylene is the leuconic acid {q.v.) produced by 
oxidation of croconic acid (q.v). Both compounds are dealt with 
among the oxy-benzo-quinones in connection with rhodizonic acid. 

4. Aldehydes and Kxtra-cyclic Ketones —Cyclopentane-alde- 
hyde CjHjCHO, an oil with a penetrating odour, resembling valeralde- 
hyde, lias been obtained by tlie action of dilute S04ll2 on methylene- 
cyclopentane-glycol (q.v.). Semicarbazone, m.p. 123'’. 

A'-Cyclopentenaldehyde /C.CHO, an unstable liquid, smell- 

v^ri3- — C Hj/ 

iiig like benzaldehyde, formed easily by condensation of the dialdehyde 
of :idi{)inic acid (Vol. I.). Also from the nitroso-chloride of methylene- 
rydopeiitane by rejection of HCl and splitting of the initially formed 
oxime with dilute acids. 

l-MethyI- 2 -acetyl-pentamethylene CJI^CHgXCOCHa), b.p. 170°, 
from its carboxylic acid. 

Acetyl- A ’-oyclopentene /C.COCH3, b.p. I73®-I74^ smells 

(iistinctly of benzaldehyde. Its oxime, m.p. 91'’, is generated by HCl 
rejection from the nitroso-chloride of ethylidene-cyclopentane. 

l-Methyl- 2 -acetyl-A'-cyclopentene 

Oxime, m.p. 85'’, generated from the €-diketonane by Na ethylate. 
Oxidised with MnOiK it yields y-acetyl-butyric acid. The inter- 
mediate formation of a 1,6-diketone is also, probably, a step in the 
formation of : 


Pentamethyl - acetyl - cyclopentene ^ 

Jio by reduction of the mesityl oxide (Vol. 1 . ; C. 1897, II. 579)> 
(■oncaTiiing similar ring completions of i, O-diketones to cyclopentene 
derivatives, see C. 1899, I. 21 : 1909, I. 119). 

1 -Acetyl-cyclopentanone "^^VhcociIj. b.p., 75', by method 

10 P- 5 > fiom c-keto-a'iianthylic acid. By heating with alcoholic Na 
Oliylate the ring is easily split again (C. 1909, II. 119). 

ily attaching cyclopcntanone to bonzal - aceto - idienone, by 
means of alcoholic caustic soda we obtain (hr diketone 

Ub- ^ 445 )- 

5 1 akboxylic Acids.— Cyclopentane-carboxyllc acid, b.p. 214°, 
jniells of sweat ; 2 -Methyl-cyclopentane-carboxylic add, b.p. 219^; 2,5- 
imethyl-cyclopentane-oarboxylic add, three stereo-isomeric forms : 
m.p. 75 77°^ ni.p. 2()''-3o‘’, and m.p. 49^-50*' ; 


ClJIIpcacooH 


CH,.CH(CHj) 
Ch,.ch,. 


CHCOOH 


ClK.CHfCHs)/ 


lliese acids have been obtained from the cyclic malonic esters : 


CH,.CU(CIia)/ ' * 


m* the corresponding alkylene dibroinides by nietho<l 5 (p. 5) 

'“■f. 224b ; 27 , 1228 ; 84 , 2565). 

yclopentane-carboxylic acid has been prepared from the chloro- 
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cyclopentanc with Mg and CO2, and from the corresponding a-oxy-acid. 
The 2-methyl-cyclopentane-carboxylic acid has been obtained from tli( 
corresponding a-acetyl-carboxylic acid. 

3 -Methyl-cyclopentane-carboxyllc acid, b.p.j^ 116°, (a],, 5-89 \ 

from the iodide of 3-methyl-cyclopentanol with Mg and COg (B. 35, 
2690). Isomeric with this is cyclopentanc-acetic acid Cgllg.CHgCOOII, 
by disintegration of the condensation product of iodo-cyclopentane 
with Na-malonic ester (B. 29 , 1907). 

Cyclopentane-1, 2-dicarboxy lie acid is known in two modihcatioiis. 
The cis-form forms an anhydride, and is generated by heating tin 
cyclopentanc-i, 2-tetracarboxylic acid obtained by method b (j). 5), (,i 
from trimethylcnc bromide w'ith sodiiim-malonic ester (Ik 18 , 3290 
C. 1901, II. 1264). 

1 , 3 -Cyclopentane -tetracarboxylic acid, produced in a similar 
manner, yields, on heating, Cis-cyclopentane-1, 3 -dicarboxylic acid, m p. 
121® (anhydride, m.p. ibr^, which on heating with HCl is partly trans- 
posed into tlie trans-acid, in.]). 88' (C. 1898, II. 770). 

Cyclopentane-1, 2, 4 -tricarboxylic acid f 5H7(('OOHj3 is (obtained h\ 
the splitting of i, 2, 4-cyclopentane-hexacarl)oxylic ester, whi(ii is 
formed by method 6 (p. 5), bv the action of Br uj)on i)ciUanc-i ^ s- 
hexacarboxylic ester (C. 1900, I. 802). ’ 

Cyclopentene-carboxylic acid CsII^.COOH, m.]). 120" from tlr 
corresponding aldehyde with Ag/) (C. 1898, II. ybi). 


Cyclopentene- 1 , 2 -dicarboxylic acid ru 

, caioir ' 

trorn aai-dibroino-pimehnic acid by the action of Na alciiolate (see ahn 
p. 5). Also from i. 2 -dibromo-cycIo])entane-i, 2-dicarboxylic acid, 
obtained by bromination of cyclopentane-dicarboxvlic acid, liy treat- 
ment with alcohol, and KI. The acid easily adds ilir ; by rneltiiie 
wath potash it is disintegrated to adipinic acid (B. 28 , ()55) 

Bis-cyclopentadiene-carboxylic acid was mentioned above in oniKi - 
tion with cyclopcntadiene. 

Cyclopentanc-acetic acid QII.CICCOOII, b.p. 22 h'- 2 v> . 

Ktn obtaijied by transposition of cyclojiciitanol-acetic ester uitli 
(A ” "" l’'■"<l'l*'ed. Amide, m.p. i.|5 

'‘re 0l)taine<l by rejection of waur 

trom tlie oxy-acids dealt with below. 

130 , Methyl-cyclopentene-acetlc acid (CM,C,fl,);(-nc(j()ii b.p.,, 
128 ; Cyclopentene-proplonlc acid (C,ii,):c ‘ **3 ,ni.p. io8’. 

‘‘“"Wc linking; sec Metliylcne-rv'l"- 

•evnlinl- e 't^®®r.7'l; *• synthesis from 

serwittiNaidcolioliiteaMethyl-cyclopentadlene-carboxyl- 

proplonlcacldcu/Ocii,) -^CH (f) ' 

at ■ ■C(COO"); 0 Cll,CII.(<.(,lP‘“ 

pentadiene nr* n 1 O), and melts, forming at first methyl-cv< l"- 
theT methvl en T" ^x”.(CHa)(CU,CH,CO()H), m.jr. 4 
iVsc subst^n^ r6H4(CH,)(CHaCM,), b.|). bi.C 
' (ir 36 , 944) “scniblc cyclopentadicnc in their behaviour 
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Camphoric acid, i-methyl-2-dimethyl-cyclopentane-i, 3-dicarbo- 
xylic acid, is dealt with under camphor (q.v). 

^ (). Aixohoi.-cakhoxylic Acids- a-Oxy»cyclopentane-carboxylic 

acid cyclopentanone CyH and MCI 

(A. 275 * 333) * by reduction pentamethyleiie-carboxylic acid, 

l-Methyl-a-amido-cyclopentane-carboxylic acid CH3.C5H,(NH2) 
coon, m.p. 299° (B. 39 , 1728). Hexachloro-a-oxy-cyclopentene- 
carboxylic acid generated from chlorinated cyclo* 

hexeue-i, 2-diketone with NaCOj or sodium acetate. On heating 
it j)asses into an isomeric acid (B. 23, 824). Both acids, boiled with 
water, yield pcrchloro-indone {q.v.) (A. 272, 243). Trichloro-cyclo- 

pentene-dloxy-carboxyllo add 

chlorine on alkaline phenol solution {B. 22 , 2827). 

I.l-Cydopentanol add «‘ef ch'chIXch.cooc.h.’ ’’ P ” 
rojA by condensation of cyclopentanone and bromacetic ester by 
means of zinc. In the same manner we obtain 3-Methyl-l, 1-cyclo- 
pentanol-acetic ester C5H;(OH)(CH2COOCjH5), b.p.j, 9o‘'--92^ ; 1, 1- 
Cyclopentanol-propionic ester C5fl„(OH)CH(CH3)COOC2H5 ; 1,1- 

Cyclopentanol-isobutyrlc ester C5H,(OH)C(CH3)2COOC2H5, b.p.jj 108^- 
113A 

7. Ki ionk-carboxyi k Ac ids,— 2-Keto-pentamethylene-carboxylic 

ester /CO, from adipinic ester by method 4a, p. 4; this 

ester may be regarded as a carbooyclic derivative of aceto-acetic 
ester, and shows its tvi)ical reactions {Vol. I.). With Na alcoholate 
and im thyl iodide it yields l-Methyl-2-keto-pentamethylene-carboxylic 
ester, 108'', and by ketone splitting, keto-peiitamethylene. By 
acid s])litting, adipinic acid is regenerated. With amyl nitrite and 
Xa ethylate, a-oximido-adipinic ester is produced. 

4-Methyl-2-keto-pcntamethylene-carboxyUc ester from jS-mothyl- 
adipinic ester (A. 317 , 27, etc. ; C. 1908, I. 1169). 

Keto-pentamethyIene-3,4-dicarboxylic acid 

i‘S()h by condensation of aconitic ester and Na-malonic ester, and 
subsequent disintegration (B. 26 , 373). 

Keto-pentamethylene-2, 3-dIcarboxylic ester Zohcooc*^ 

h.p.,, i()()°^ obtained from butanc-i, 2, 4-tricarboxylic ester by method 
4 " (p. 4). On saponification it expels CO^, and passes into : 
Keto-pentamethylene-3-carboxyllc acid, 

^* 5 " (( . i(j()8, IT, 1781). 

A Phenyl-keto-pentamethylene-dicarboxylic acid has been prepared 
b roiuU nsation of 2 - phenyl - 1, 3, 4 - butane - tricarboxylic ester 
be 315 , 219), 

A Trlmethyl-keto-pentamethylene-dicarboxyllc ester, obtained from 
uncthyl-biitanc-tricarboxylic ester by condensation with Na and 
’'^*4hyi jKissibly contains an atomic group similar to that of 

''^"’Pl'oric acid (C. 1900, II. 332). 
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l-Imlno-2-cyano-cyclopentane^JJ*3cH!^^^^^^^^ 

duced by intramolccubr condensation of adipinic dim idle with 
ethylate. Similarly. a-Imino-S-cyano-cyclopentane-l-carboxylic ester 
CHj-CH(CN) ^ J^ p 1x9.5°, is obtained by the action of 

Sdmm^cySaadic ester upon i. i-cyanodrimethylene-carbox>dic csti 1 
where an intermediate production of aai-di-cyanadipinic ester musi 
be assumed. On treatment with acids we obtain in succession : 

3 - Cyano-2-keto-pentamethylene-carboxyIicester,b.p.,.si7^ -^74 .Cyano- 

cyclopentanone 

(C. IQO9, II. 14). , -1 V , 

Several i 2-diketo-pentameth\leiie-carbox\lic acids have been 
obtained by method J[h (p. 4). condensation of oxalic ester with 
esters of the elutaric acid series, and similar acids, e,(^. l, 2 *‘Dik 6 to- 

pentamethylene-3,5-dicarboxyIic ester (-q chIcoIr)/^”’ ^ 

4206), and the corresponding methylated and plienylated ester in the 

4 - positioii. Some interest attaches to the ester of 4, 4-Diinethyl- 

1, 2 -diketo-pentaniethyIene- 3 , 5-dicarboxylic acid 

which has been made to pass in succession into apocamphoric acid, 
and dimethyl-pentamclhylene-dicarbox\-lic acid, by replacement of 
the keto-oxygen atoms by h\alrog('n 368 , 126). 

By similar syntheses we obtain from oxalic and tricarbullylic 
ester ; 1,2- Diketo - pentamethylene - 3, 4, 5 - tricarboxylic ester ; from 
oxalic acid acetone-dicarboxylic ester : 1, 2, 4-Triketo-pentamethy- 
lene-3, 5 -dicarboxylic ester (('. 1897 . II. 892 ; B. 29, R. 1117 ). 

2 - Methyl - 1 - acetyl - pentamethylene - carboxylic acid 

CHj.CHfCH^N ^/COCHg inethod 5 (p. 5), is an extrac\ In: 

ketone-carboxylic esti^r (P>. 21, 742). 

A special group is formed In’ some substances, in which a live- 
membered ring includes a threc-memberod ring, the so-('alled bicyclo 
pentanes. By condensation of aa,-dibromo-p-dimethvl-glutaric estn 
with Na-malonie ester a dimclhyl-kcto-hicyclopcntane-tricarboxylic csttr 
is formed, through the intermediary of a Dimethyl-trlmethylene- 
dicarbo-malonic ester : 

coor cook coor 

CHBr tU C Co 

(■:e)(;i{ Cook Cook 

The tricarboxylic eder is changed by successive rejection <4 
2COOR into Dimethyl-keto-bicyclopentane-di-and-raonocarboxyllc acid 

,1,.. latf. 

acid the Irimethylene ring is broken u[) with formation of 2 -Dlni 6 thyl' 

4 -keto-pentamethylene-carboxyllc acid (B. 35 , 2126 ; B. 42 , 2770). 

D. Heptacarbocyclic Compounds. 

Ihese substances have lately acquired additional importance 
through their relations with alkaloids and terpenes, as well as the 


(CIl3),C;: , 
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so-callccl isophenyl-acetic acid. The frequently easy transformation 
of hcptacarbocychc compounds into benzene derivatives is worX of 
iiok. synthetically, most of the subcrane* derivatives have been 
obtained by starting from subcrone (cp. A. 275 , 356). 

Suberane, heptamcthylenc, cycloheptane . 

^ CH CH CH ‘-'•P' ^17 » 

generated by mduction of suberyl bromirle or iodide. Bv bromine 
an. A 1 bromii e suberane is converted into penta-bromo-tokd Tn ) 

!b. ? |'"47T and lie.^a-hydrltohioi 

Ethyl-suberane VMM. b.p. 163“, from zinc ethyl and suberyl 
bromide, rwo molecules of suberyl bromide and sodium yield ff 
Siih,-ryl b.p. 2qi» (A. 327 . 70). ^ 

Suberene, cycMcptene a n 1, „ it.* ■ . r 

, Ch.ci{,.(:h,/ ■’ '^ P- ”4 . obtained from 

bv treatment w? ^ 

i.~ 

V.«., h, ^ p 

tiiHTol on heating with potassium bisulphato. On oxidation with 

V is ^•‘“•‘:‘> '-'apronicaeid. Nitroso-chloridrn p ot 

A. 345 , 130 . Isomeric w th thi<; 


oAd '\ 'V' ' ‘ ‘Hiu. iMiroso- 

ly)}. Isomeric with this hydrocarbon is : 

Methylene-cycloheptane hn • lu 

, . CH,.{:h,.cil/ ^39 t obtained by 

i.s ' lation of suberene-acetic add. Xitroso-chloride, m.p 8i»- 

I ^ m.p. 50^ which' 

‘’■'‘>-^‘"^^'^“'H->'.‘rbo.vylic acfd ind into 

- h-r^-„c, hydro-tropuidene 
<11 ( ll.CH,’ ' ‘^ P- l>y distillation of the quaternary ammonium 

» ':s”.r,i:rL, 

»'‘0ho| ■ hv ?tr ? of siiberone with Na and 

1 vilmlr, , 1® ^o'>oryl-alcohol is converted 

b|).„ ^ 30 . utb). Chloride, b.p. 17.^; bromide 

'*>' oiliictiou of'M.'b " trUia-NH,, b.p. i6()°.' 

26. R 8"T: Tab.'^ior'" “""‘lo 

'Villi Mg(Oy^*™* -f (0'*)Ofs. b.p. l 83 '’-i 85 °. from suberone 

'’■O' 

wyl-methylamlne (C,H„).CH,NH„ b.p. iga^-igs", from the 
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amide of suberane-acetic acid with Br and alkali. Nitrous acid gives 
suberyl-carbinol, and azcalol (A. 353, 327). 

A2-Amino-cycloheptene b.p. 166°. from A=- 

cycloheptcne-carboxylic amide with KOl'Ir, \ields on methylatioii 
AMimethyl-amino-cycloheptene (Vln-NlClC)^, b.p. i,S8°. this is 
also produced from suberene dibromide with dimethylamine, and 
shows positive isomerism with the two mi'lhvl-tropanes interpreted 
as A'^- and A^-dimethvl-amino-c\Tloheptene, produced by disin- 
tegration of the alkaloid tro])in (A.‘317, 204 .svf/.). 

Suberone {cyclohcpUmonc] CO, b.p. i8o°, smells „| 

peppermint. I'rom distillation ol Ca suberinate. Passes on o.xidation 
into pimelinic acid. ( ondenses like adijnn-ketone with benzaldehydc 
r U form, ^ in p. 108^ (B. 29, iboo). Suberone o.xinie 

•/ . b.p. 2jo“, IS transposed by concentrated 

112^0., into C-heptolactaine (see \o]. I.) Sc-niicarbazone, m.p. 164" 

A'-Methyl-suberenone cII.’ch^’ch ' '' P- 2<Hf-205°. Us o.xim. 

of Hcrit 345 A>-nK..b>l-st.b<.rc:ne 1,^ 
Suberane-aldehyde an oil smelling slrongh 

actnmmtS 

ALSuberene-aldehyde 

ol.taincxl from the nilroso-chloride ..1 
Uus t «;ul„lrrnyal of IICI, and splilling of the o.xim,. 

cal.x;ixt.d 

b.p.!!*rm "**Andd*^***^ ,idd. (‘,ll,3f:()dl, 

Suberane-l l-dicar'hniui'^ ' m ’ syntlietieally fmm 
ext '^fri , “'e d is formed to a sl.gl,. 

K- 73,5) Subenn, , rl V'""' '^‘‘-malonic ester (B, 27, 

bromide with .Mg and (■()''i'n a 1 is al.so obtained from snbervl 
cycloheptene h enf-trii ^ < Jher, and by ^eduction from the various 

Br an7p it Wed ' '’OHatriene carboxylic acids. Will, 

by rejection of HBr .■*“'’®'’®"*’<'®fboxyllc acid, m.p. 93°. wliicli. 

- P- Amid,., 

from the isomeric A^-CvcirhAntln"'"'’/’^ beating with caustic alkali, 
m p- 1.58°. Both aci.k b! .^7 acid, m.p. 19°: amide, 

Other isomers bv the r . ^ obtained, together with .some 

or their dibydrobromiih-s '( a'' 317 '' /7' 

CTfl^.fOOH, m.p. 78", identical 

hydro-eegonidin (^i^^integration product of 

isophenyl-acetic acUis f tropilidene - carboxylic acids, 

56° (amide 98'") • v limiifi J; 71“ (amide 129“); p, m P- 

isomerism of thes^ aYk 32° (amide 125°). blie 

ucids ,s governed by the various positions of the 
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Ithrce double linkages. With HBr they form mono-, di- and even 
|trihydrobromides, but on energetic treatment with HBr they are 
transposed into the dihydrobromide of p-toliifflic acid Thev have 
been ol)tained : (i) by disintegration of the alkaloid eegonin which 
thero orc like the related tropin, contains a seven-member 'carbon 
ring (B. 31 , 2498) , (2) by transposition of the pseiido-phenvi-acetic 
acid or norcaradtene-carboxyltc acid (C. 1900, I, «ii) The latter 
generated from benzene and diazo-acetic ester (Vol. I.) by rejection 
of N, has the formula ch^cLch •'>"<1 represents the 

combination of a six-member ring with a trimethylene rim? and 
tlierefore a condensed nucleus such as is dealt with below Similar 
combinations are probably also contained in the terpene-ketones 
camneig.v) -and eacan, one {q.v.).o{ which the latter jrasses by reduction 
mto dihydro-eucarvone, which should be regarded as methyl-gem 

dimethvl-cycloheptenone CHjCH etCHj), ,,, , 

' CH,— CH==CH U’- 01, 20O8). 

1-Oxy-suberane- carboxylic acid, suberyl-qiycolic acid CH 
( 011 )C 0 ,H -|-iH,O, melts anhvdroiislv at Lm sub^mne 

with HCy and HCl , also from a-bromo-subLne-carboxvli^ ac^ 
with baryta water (B 31 , 2505). With PbO, it may be'o.xidried 
again completely to subcrone (B. 31 , 2507). With concentrated HQ 
or ICI5 It passes into chloro-suberanic acid, rn p 4^° fA 2fi • 
B. 31, 2004). ^ > 

a-AmIdo-suberane-carboxyllc acid C,H,,(NH.,)COOH mn 
hydrous) 3 o 6»-3070{B. 39, 1740). m.p. (an- 

l-Oxy-suberane-acetlc add, cyclohepianol - acetic acid 

' CH.COOII' esters of this acid (methyl, b.p.„ i4io-i4g»; 

arc obtained from suberone and brom-acetic esters 
spht tff'H^O ^1' PoBassium bisulphate, the esters 

C H C^t-HninH r'' ‘"“'/sters of Suberylene - acetic acid 

spheric ‘'wHllation at atmo- 

(;il, ! C OT tH 'T '""‘'>y'''''--'-eycloheptane 

(A. 353, 301) b.p.jg 165 . aAmide, m.p. 148'^ 

E. Octocarbocyclic Compounds. 

«tr ictal“n.''‘r^ unsaturated hydrocarbons of cyclo-octane have htelv 

th^eir relations urmfi 

also conPiins the 'e L, , *ro|)in and tropinone 

tlio tra- • eight-nicmber carbon ring. It forms h t t ’ 

•ijority of the compounds here to be described. ^ ^ ^ for 


Cyclo-octano • a 

D, 0 8ao h K "' P' " S - b.p. 1460-148“, 

Niand H. ■'eduction of ) 3 -cycIo-octadiene with 

^“-Cyolo-ootadlana ch,-ch-ch-ch, . 

Krnerated tnwetK • . CH=CH— CH,’ P m 39 . D, 0 - 884 , 

together with small quantities of an isomeric, bicyclic 
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hydrocarbon during distillation of the quaternary ammonium base 
obtained by thorough methylation of N-methyl-granatanin, a reduction 
product of pscudo-pelkdierin (q.v.) (cp. the analogous preparation of 
cyclohe])tadieiie from tropane). The cyclo-octadiene is a mobile oil 
of penetrating odour, the vapour of which is poisonous. It polymerises 
with extraordinary facility even in the cold, and explosively on heatin^r 
This produces a dicyclo-octadiene (C^Hi2)2, ni.p. iiq'", and a polycyclo- 
octadiene (C.Hi.,)^., an amorphous mass with a m.p. above joo°. Ozone 
transforms the cyclo-octadiene into a di-ozonide CJdi^Og, which, with 
water, decomposes with formation of succinic dialdehyde. With 
HBr it combines to form a diliydrobrornide CJi,,Br.2, b.p.^^ 150 , 
from which, by the action of caustic potash or quinolin, a j8-Cyclo- 
octadiene, b.p. 143'", is obtained, which is isomeric with the original 
compound. It has an agreeable odour and shows no tendency to 
l)olymerisation (B. 40 , 957). 

According to Harries, Para rubber is a polymerisation product of 


1, 5-Dimethyl - A' '’-cyclo - octadiene 


c}I3.c-.-(:h,,-ch, CB 

II 


It 


I ( H C.CH3 

is prol)ably, thcreh)re, also the intermediate product in the poly- 
merisation of isoprene (Vol. I.), which has lately acquired teclmiial 
imjtortance (B. 38 , 3985). 

As from sulxiinic acid we obtain siiberonc, so by distillation of c il- 

ciurn azclainate we (obtain Azelaone, cxdo-octanone ^ * ’ 

. ' ClI,— CHj-CHj—Cfl,’ 

t)iit only in small (juantities. It is an oil with an odour closely 
resembling suberane,- b.p. m.p. 25«-2f)^ Semicarbazone, 

m.p. 85“. On oxidation with MnO.,K the ketone yields cork acid. 
By reduction with Na and alcohol it passes into the correspondin.it 

alcohol callod Azehiol This is also 

fibtained by the action of nitrous acid upon suberyl-methylamiiu’ 
(B. 31 , 1957 ; C. 1899, If. 182 ; A. 353 , 328). 

Tricyclo-octane-, dimethyl-, and diphenyl-tricyclo-octane are sup- 
posed to be represented by the hydrocarbons derived from the diolelin 
carboxylic acids (viiiyl-acrylic acid, sorbinic acid, and cinnamenvb 
acrylic acid) on heating with baryta water, polymerisation, and 
I ejection of (B. 40 , 146). These formuhe are, however, not yet 
sulhcicntly well established. 


F. Nonocarbocycllc Compounds. 

Compounds with a ring of nine carbon atoms have only been 
obtained (luite recently. But the physical data indicate that these 
substances are not yet obtainable in a state of purity 

Cyclononanone [{UpdlyyUyg;; co. b.p.,, gso.g;., u,-'. 

I" 'AtaiiK'd in minute quantities mi distilling seba/.inic acid 
vvith slaked hino. Semicarbazone, m.p. io5». Na reduces it to: 

Cyclononanol cdlrAjlyfiHy’dll/CHOH, b.p.„ g/i-ros”, which, 
through the corresponding iodide, can be transformed into; 

Cyclononane b.p. D,>« 07733. 

the fundamental hydrocarbon of this series (B. 40, 3277, 3876). 
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IL~HEXACARBOCYCLIC COMPOUNDS 

■Till, chemistry of hcxacarbocyclic comportnds is incomparably 
^fr(ntpr and more richly developed than the chemistry of the ring 
systems dealt with in the preceding chapter. Hexacarbocyclic 
e'onipounds may be divided into three classes : 

A. Mononuclear aromatic substances, or benzene derivatives. 

B. Mononuclear hydro-aromatic substances. This class contains 
the tei |)ene group and the cami)hor group. 

C. Polynuclear aromatic substances. The fundamental hydro- 
carbons of this group contain (a) several benzene nuclei connected 
(liiact or by aliphatic hydrocarbon residues ; or (6) two or more nuclei 
are so combined with one another that two carbon atoms are common 
to each {Iwin nuclei, condensed nuclei). 



c.iV ■ 


c.h;- /c.H, 
C.H,,/ \C«Ih 


Diphonyl-mPthaiie Triphenyl-methane 

Tctraphenyl -methane 



CJt.C 


ColhC'Ha 

II 

CfllhCH 

lll 

CdhC 


1 Dibonzyl 

Stilbcne 

Tola lie 


‘.H. p.: 

CH 1 )CH, C,.H, 

Cidho 


Indeiie I'luorene Naphthalin .\nthracene, etc. 

With each of these hydrocarbons mimeroils derivatives of all 
kinds may be associated, thus forming an unlimited held. Many of 
these bodies, especially naphtluilin and its derivatives, give rise to 
hydro compounds. These an*, howevcT, not dealt with as a separate 
fourth class, but alw<iys in connection with the unhydrogenated 
derivatives of the hydrocarbons in question. 


A. Mononuclear Aromatic Substances or Benzene Derivatives. 

By tlie name “ aromatic ” compounds we designate substances 
'vliich are mostly obtained from aromatic oils and resins, and which 


‘Idler in general from the fatty bodies or methane derivatives by 
\arioiis ])eculiaritie^, especially a greater content of carbon and a 
'velbinarked " aromatic ” odour. Our theoretical conceptions con- 


'J’liiing the constitution of these compounds arc mainly derived from 
ben/A'iie theory formulated in i(Sb 5 by Kekule. It may be 
■;'imnuirise(l in the following theses (cp. Kekule, Lehrhuch der 
^ ii. 49.1: A- 137 , 129): 

[■ “ All aromatic compounds are derived from a nucleus consisting 
‘‘f ^ix carbon atoms, the simplest combination of which is benzene 
Wifi- Ihey are produced by the replacement of the H atoms by 
atoms or groups of atoms (side groups). They all show the 
?^dic benzene characteristics, contrasting with the methane 
^nvatives, and should be called ‘ benzene derivatives.* ” 


. Benzene has a symmetrical constitution. Each carbon atom 
^ joiiii'd to an II atom to a carbin group CH. As in the case of the 
methylene derivatives, no differences can be traced between the 
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several C or H atoms, and isomerisms of dcri\\ativcs are therefore 
only found in the case of two or more side groups. 

8. “ The structure pf the benzene nucleus resembles the methane 
derivatives in that the six atoms, or CH group, arc alternately bound 
by single and double links, thus making a closed ring-formed chain of 
six carbon atoms, according to the scheme : 


I I 


\ / 

c-c 



c-c 

/ \ 


which can also be expressed by a regular hexagon. The fourth valence 
of the carbon atoms is attached in benzene to an H atom, and in its 
derivatives to other atomic groups.” 

Historical.— The first to invent a structural formula for an aromatic 
compound was Archibald Scott Couper, who in 1858, in his work (ai 
salicylic acid {C.R. 46, IT 07 ), represented it by the formula: 


C 

C 


H 

O OH 


( 0 - 8 ) 


C 

1 O OH 

In 1861 J. Loschmidt published a pamphlet called Chmischc 
Studien (Wien, Gerold), with new graphic formul.T for 360 substances, 
among them being 180 aromatic compounds. Loschmidt charac- 
terises the aromatic acids as substances with incomplete nuclei, having 
incompletenesses in eight places. The simplest of these nuclei is 
for which he brings the six carbon atoms close together : 

(Scheme 181 of Loschmidt) 

thus obtaining a formula as contained in Couper's salicylic acid 
formula. He figures the C atoms by means of circles touching where 
there is single binding, and intersecting where there is plural binding. 
He prefers, however, a “ stratification ” of the six C atoms to their 

Allyl X. ) * Benzol nucleus 

(Scheme 68). (Scheme 182). 


" condensation,” and imagines the nucleus as a double allyl nucleus 
(scheme 182). For allyl, Loschmidt had considered the trimethylcne 
formula (scheme 68). Loschmidt, however, left the question of 
nuclear constitution in suspense, his constructions being independent 
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of it. He says : ‘‘ We assume for the nucleus C/i the symbol 184 " 
—a larger circle and treat it as if it were a hexavalent element.” 

Loschmidt then gives graphic formulae for, many benzene deriva- 
tives, some of which are given here : 



ev (i8.j). 


a 

(186). 



P 

C.H.OH (185). 



C.H.CHj (197). 


Of these, 185 represents phenol, and 197 toluol. 

Losclimidt had therefore already formed the first thesis of Kekule's 
benzene theory. He says nothing about the equivalence of the six 
benzene H atoms. It was, in fact, excluded on the assumption that the 
benzene molecule consisted of two stratified allyl rings, since in scheme 
182 the free valencies are unequally distributed, as shown bv the 
points of scheme 181. Kckule, on the other hand, places the structupe 
of the nucleus into the foreground, and derives from it the equivalence 
of the six 11 atoms and the explanation of the isomerism of the substi- 
tution products. 


General Survey of the Benzene Derivatives. 

I he benzene derivatives can be derived from the replacement of 
the II atoms of benzene in the same manner as the aliphatic substances 
are derived from methane. Benzene derivatives with side chains 
containing carbon may be built up from benzene and brought back 
to benzene by eliminating the side chains. Benzene derivatives differ 
Irom methane derivatives in the stability of the benzene nucleus, 
has o.xidation usually stops short at the benzene nucleus, and so 
uoes reduction in general, leading finally, as a rule, to cyclohexane 
aeriyativcs or hexahydro-benzene derivatives, without any splitting 
y u benzene ring. Reduction therefore connects benzene deriva- 
tives with cyclohexane derivatives (p. 2). 

Those benzene derivatives which are solid at ordinary temperatures 
? ^ crystallisation, and this is a 

b cat aid to their experimental investigation. 

prnu of benzene is easily replaced by the halogens and the 
groups ntiyo NOj and sulplw SOgll : 


Uloo-hcnzcnc . . c.H.Cl C.H.CI. C.a, 

Bloirrr ■. ■ c,h,(no.), 

o‘-s«lpho-aad . C.H.S0,1I C.H.(SO,H), C.H,(SO,H), 

irc ^,^",’'■‘'"18 to whether one, two, tliree, or more H atoms of twnzenc 

florivVti ‘'‘“tinguish mono-, di-, tri-, tetra-, penta-, or hexa- 

‘ O' '‘lives of benzene. 

Ill characteristic for the benzene derivatives is tlic formation 

bodi^;. the direct action of flNO„ whereas the aliphatic 

"VS are generally oxidised or decomposed by it. 

uc ion of the nitro-bodies produces the amido-compounds : 

■'^mido-benzene (aniline) C,H,(NH,), C,H,(NH,),. 
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As intermediate products of reduction, we have the so-called azo- 
compounds, while the action of nitrous acid upon amido-compounds 
produces the diazo-con>poiinds ; both classes of bodies are onl)/ excep- 
tionally present in the aliphatic series (Yol. I.). 

On replacing the H in benzene by hydroxyl we obtain the phenols, 
comparable to the alcohols : 

C,H,OH CsH.iOH), C,H3(0H)3 

Phenol (carbolic acid) Dioxy-bcnzol Trioxy-benzol. 

Like the tertiary alcohols, the phenols contain the group C.Ol! 
linked to three C valences, and they cannot therefore form any cone 
sponding aldehydes, ketones, or acids by oxidation. 

The benzene nucleus weakens the basic properties of the amido- 
group and imparts acid proi)erties to phenyl-hydroxyl. It possesses 
a more negative character than the residues of aliphatic hydrocarbons. 

By the entry of monovalent jiaraniii, olehn, and acetylene residues, 
the so-called homologous benzene hydrocarbons are deri\’('d, boili 
saturated and unsaturated : 

C^Hb QtL(CH3), C.ILCn^.CHa C,ILC3H„ otc. 

Bcnzolcne Methyl-benzol Dimethyl-benzol Kthyl-boiizol Propyl-benzol 

(toluol) (xylol) 

CglLCH-ClL C,H,C3('M, etc. 

Vinyl-bcnzol (styrol) .\cetylenc-t)enzol. 

In these hydrocarbons the benzene nucleus pn^serves the specific 
properties of benzene. Its hydrogen is easily replaced bv halog< ns 
and b\’ the groups NCX and SO3M. But the side chains behave just 
like the hydrocarbons of the fatty series ; its h\drog(>n can be replaced' 
by halogens, but not (through action of concentrated IINO.^ or IlgSO^ 
by the groups NOg or S().,II. According as to whether the halogens 
(01 other groups) enter into the benzene residue or into the side chains, 
we obtain different isomers : 


Chloro-toluol C.H.CI.Cir, Hcn/yl thlondo 

Dichloro-toluol C,;ll,;(:b.(:iJ:, ( hloro-bcnzyl chloriric C',tLCl.CH,Cl 

Bcnzal chhjridc CjHjC JlCl,. 

d'he halogen atoms in the bi-nzeiie residue arc lirmly held, and usually 
mcapa^ c 0 a double substitution, while the halogen atoms in the 
side chains act just as in the methane derivatives. 

chains if is replaced by hydroxyl, we get the true 
alcohols of the benzene series : ' 


c n 


CsH,.CHjOH 

Benzyl-alcohol Phenyl-ethyl -alcohol Tolyl-alcohol 

the primary ones of which form aldehydi-s and acids by oxidation : 

cji,.ciio c,ii,,(;ji,.(;ho C.ir 

* *\qII(j 

liraualdchyilc I'licnyl-atcUldehy.lc Tulyl aldehyde. 
iil5o'b(M)ro(luri''l *'*'**.^** joined to tlic benzene nucleus may 

or by oxidation of the C JCSSlie f 
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C,H,.CO,H C,H.(C(),H), C,ll3(CO,lI)3 

Ik-nzol-carboxylic acid Benzol-dicarboxylic acid Beiizol-lricarboxylic acid 


-CH3 
\COJI 
Toluylic acid 




Phciiyl-acctic acid Mesitylcnic acid. 


In these acids, as well as the alcohols and aldehydes, the H of the 
benzene residue is also replaceable by halogens and by the groups 
NO2, SOjH, OH, etc. 

In the above discussion benzene was regarded as the foundation. 
The various benzene derivatives with aliphatic side chains were all 
rc^rarded as benzene substitution products. It is obvious that this 
view may be reversed. Then the benzene derivatives with a sifv^lc 
si(l(' rliain appear, c.g. as phenyl substitution products of the aliphatic 
Niibstama s, as e.veinplilied by the following terminology : 


C.HjCHa Phenyl-methane C,HjCH,CHjOH Phenyl-ethyl -alcohol 

<■'.113(13 Phenyl-chloroform C.HjCHjCHO Phenyl'acetaldchydc 

( 313 11,011 Phenyl-methyl-alcohol C^HjCIijCOOH Phenyl-acctic acid 

1313(^(^11 Phenyl-formic acid CjHjCHjCHXO^H Phenyl-propionic acid. 


ISOMEKIS.M OF THE BeNZENE DeKIVATIVES. 

Proof of the equivalence of the six H atoms of Benzene. If in l)enzene 
one 1 1 atom is replaced l)y another atom or atomic group, any compound 
so obtained is onl}’ found in one modification ; there is but one chloro- 
benzene, one nitro-benzene, onv amido-benzono, one toluol, one benzoic 
acid ; so the compounds 

( filVl C,H,.N02 CeH5('Ii3 CJ1,.(;0H{, etc. 

are only known in one modification. The six H atoms of benzene 
are e(iiiivalent, like the four H atoms of methane (Vol. I.). Benzene 
aas a s\ inmctrical striaiurc. 

Historical. -The proof of the e<|uivalence of the si.\ hydrogen atoms 
ai ijenzene Nvas given in 1869 simvltaneously and indep(*ndcntly by 
Korner and A. Ladenburg (B. 2 , 27^, 1869 ; 7 , i(>84 ; 8, lObb). 

1 Ikdh investigators used the transformation of the three monoxy- 
^jnzoir acids into the same |)henal, in order to prove the equivalence 
’ he three positions taken by the carboxyl in benzene. 

^(cording to Kbrner, it follows from the reduction of the three 
enochiorodjenzoic acids with Na amalgam to the same benzoic acid. 
Jill - (I fourth 11 atom follows, according to I.aden- 

his^ T T phenol into bromo-henzol, and from 

I henzoic acid. Ladenhurg’s proof of the oiiuivalence of four 
‘"iis of benzene may therefore be represented as follows : 

h c d a f 

« (OH) H H H H* H 

, ' H H 11 H II 

" (^ 0,11) H H H H H 

((031) OH H H II H 

[3 (^031)^ II OH H H H 

- 0=11) a H OH H H „uu 

cquiv.ili>ncc of the fourth H atom witli the 
urns replaced by carbo.\yl in the three monoxy- and the 


• I'ncnoi 

{ Bromo-benzol 
' Benzoic acid T. 


I Ortho-oxy-bcnzoic acid i 
Mcta-oxy-bcnzoic acid 
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three monochloro-benzoic acids from the following facts -Para-oxy- 
benzoic acid corresponds to para-nitranilinc (Arppe), which is con- 
vertible into either pajanitro-chloro- or paranitro-bromo-benzene. 

Paranitro-chloro-benzene, by replacement of the nitro-group by 
Br, gives the same parabromo-chloro-benzene as is obtained on sub- 
stituting Cl for the nitro-group in paranitro-bromo-benzene. Hence 
the two H atoms which are replaced in para-nitraniline by the nitro- 
and amido-group respectively, are ecpiivalent, as are also the H atoms re- 
placed by hydroxyl and carboxyl respectively in para-oxy-benzoic acid. 



a 

b 

c 

d 

e 

f 





C« 

OH 

H 

H 

CO,H 

H 

H 

Para-o.xy-benzoic acid 



— Cj 

NO, 

H 

H 

NH, 

H 

H 

Para-nitraniline 










a b 

C 

d 

e f 

“^Ce 

NO, 

H 

H 

Cl 

H 

H - 

—> C, Br H 

H 

Cl 

H H 


NO, 

H 

H 

Br 

H 

H - 

— V C, ,C1 H 

H 

Br 

H H 


This proves the equivalence of four 11 atoms of benzene. 

2 . Each hydrogen atom of benzene has two pairs of H atoms 
arranged symmetrically with respect to it, i.c, so that the replacement 
of either of the two 1 1 atoms of a pair by the same atom or the same 
atomic group leads to the same ccympound. 

Kdrner proves this symmetry as follows for two H atoms. The 
volatile nitro-phenol which is convertible into pyrocatechin, and there- 
fore belongs to the same series as salicylic acid, may, by replacing two 
H atoms by one Br atom and one nitro-group respectively, be converted 
into the same bromo-nitro-ortho-nitro-phenol as is obtained by intro- 
ducing two nitro-groups into ortho-bromo-phenol : 


a b c d e f 
C« OH NOj H H H H 

Q OH Br H H H H^ ‘ 

b--f. 


a b c d c f 

OH NO, H NO, H Br 


It is therefore clear that in phenol there are two H atoms sym- 
metrical' to hydroxyl, and that it is immaterial which of them is repre- 
sented by bromine, and which by a nitro-group. But if this symmeliy 
is established for one pair of H atoms, it is also established for tlie 
second pair, since the symmetry of the first pair is unthinkable without 
the symmetry of the second pair. Hence follows the equivalence of 
all the H atoms of benzene. 

The symmetrical arrangement of two H-atom pairs in benzene can 
also be proved as follows, hor one pair, b and f, this thesis follow.^ 
from the formation of the same ortho-amido-benzoic acid out of two 
different nitro-bromo-bcnzoic acids, obtained by the nitration of meta- 
bromo-benzoic acid (Hiibner and Peterniann, A. 149 , I20 ; 222, m; 
Ladenburg, B. 2, 140 ) : 


c 

c 


a b c (1 c f ' 

CO,!! H Br H H H . Meta-bromo benzoic acid 

CO, II NO, Br H II H — ^ v-Mcta-bromo-ortho-nitro-bcnzoic acid* 

COjH H Br H H NO, I ^ as-Meta-bromo-ortho-nitro-benzoic acid* 

0,H NH, H H II II I Ortho-amido-benzoic acid I 

jH H H H H NH, Ortho-amido-benzoic acid 

Hence ab = af. 


tri*dSvafives^"''^‘^”® in'eonnection with the 
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lH)r the second pair the proof is furnished by the formation of 
the same incta-bromo-toluol from two bromine compounds (Wro- 
blewsky, A. 192, 213 ; 234, 154) > which bromine replaces two 
different H atoms, which therefore are symmetrical with the H atom 
replaced by the methyl group of toluol : ac-^^ae. 

a b c d e f 

C« Cli3 H H Nlf(COCH3) H H I a b c ^ d e f 

CII3 II Br NHfCOCHg) II II >C, CH3 H Br NiJfCOCHa) NO, II I 


Q CII3 

H Br 

NH, 

H H I C, CHa H Br 

H 

NO, M 

Ca CH3 

II Br 

ll 

H II 1 C, CH3 II II 

H 

NiI,H 

Ce C(),H 

H Br 

H 

H n I C, CM3 H H 

H 

Br H 


by oxidation this bromo-toluol passes into the same meta-bromo- 
beiizoic acid which above served as a basis for the proportion of v- 
and ^cs-meta-brom-ortho-nitro-bcnzoic acid. Hence it follows that 
biomiiu' in the last proof replaces two II atoms other than those re- 
placed by the amido-groiip in ortlio-amido-benzoic acid, and that in 
benzene there are not one.. but two pairs of H atoms in symmetrical 
])()siti()n with respect to an H atom.- This establishes the equivalence 
of the six pairs of H atoms, (See also Ladenburg, B. 10 , 1218.) 

hor the secanid pair of H atoms the proof of symmetry may be given 
as follows. The ortho-amido-l)en/.oic acid obtained in two ways (see 
above) inay be converted into the same c)xy-benzoic acid, viz. salicylic 
‘Uifl, wiiii'h on nitrogenation gives two different mononitro-salicylic 
au(K By lieating tlie ethyl ethers of these two nitro- salicylic acids 
\vith ammonia the ethoxyl groups can be replaced by the amido- 
gnnips, ;uid, from the nitro-amido-benzoio amides, the free nitro- 
ainido-benzoic acids may be obtained, which with nitrous acid and 
‘l otliol iirc converted into tlie same nitro-ben/vOic aciil. Since this 
nitio-benzoic aiid, obtained from two different uitro-salicylic acids, 

I ^ a (meta) amido-benzoic acid different from the amidivbcnzoic 
acu joii) wiiich the salicylic acid was obtained, and since it yields a 
jiieta) oxy l)enzoic acid differiait from salicylic acid, it follows that 
Hie are two further H atoms svinimdrically placetl with respect to 
bie H atom replaced by the COOH group : 
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Cop I 
cop I 

H 

H 

NH, 

OH 

H 

H 

H 

H 

H 

H - 

• 1 
: 1 

C. 

a),H 

CO,H 

H 

H 

li 

H 

H 

ir 

NH, 

OH 

H 

H 


Poshhm oxy-bcnzoic acid, para-oxy-benzoic acid, only one 

remains, viz. the para position, which in benzene 
y possible once. 

atoms has lately been proved by 
In simple manner (B. 87 , 1027). 

^^'c^mine aniline the amido-group is easily replaced by 

Voi> ‘ iHi the latter by the CH3 group with the aid of methyl iodide 
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and sodium. In the toluol thus produced the methyl group therefore 
takes up the same position as the arnido-group does in aniline. From 
the toluol we obtain, by nitrogenation three isomeric nitro-toluols, 
and from these by reduction three toluidins, which by acetylation, 
oxidation, and the elimination of the acetyl group can be transformed 
into three different amido-benzoic acids. These all yield, by rejection 
of CO 2 , an amido-benzol identical with the initial product, which 


proves the equivalence of four H atoms : 





a 

b 

c d 

e 

f 





1 c, mi, 

-Ca CIl 3 


H 11 

H 

11 





H 

H II 

n 

H 1 a 

b 

c 

d c 

f 

-- >Ca CH3 

mi. 

II H 

II 

H- >j— C, COpi 

NH, 

M 

H H 

H 

-^C, CH3 

11 

Kll, H 

11 

H >!-('« COJI 

H 

H 

NH, H 

11 

->Ce CH3 

II 

H Nig 

sH 

II >l_c^ COjH 

a— b - c^- d. 

H 

H 

NH, H 

11 


The i)roof of the second thesis (that one H atom has two other II 
atoms placed symmetrically to it) is based upon one of the nitro- 
toluols just referred to, in which Hit' (dl.j grou]) takes up position a. 
This, on reduction, yields a tolnidin from which, by nitrogenation of 
its acetyl compound and saj)onilication, four isomeric nitro-toluidiib 
arc obtained. By eliminatitui of the amido-group these yield four 
nitro-toluols. Now, it is found that of these two are identical with 
each other and two with the initial nitro-tohiol, which proves the 
symmetrical position of two i)airs of if atoms ; 


a 

b 

c 

d 

c 

f 






i <^‘"3 

- C, CII3 

NO, 

H 

H 

ll 

H.--, 






NH, 

H 

II 

II 

H 






->C* CH3 

Nil, 

H 

fl 

H 

NO,-l 






CH3 

nh] 

H 

II 

NO. 

* H -I 

b 

c 

d 

e 

f 

~>C, CII3 

NH, 

NO, 

H 

II 

H- CII3 

II 

NO, 

a 

a 

II 

-->C, CH3 

NH, 

H 

NO, 

11 

H — .C, CH, 

a 

a 

NO, 

a 

H 


ab -af ac -^ac. 


Ihe six II atoms oj benzene arc therefore equivalent, and, since there 
are two pairs of symmetrically placed H atoms to each single H atom, 
a ( Ksmstitution product of benzene can only occur in three isomeric 
modifications. 


or I.oi,vn.»N ;„k 15 ...,nzkm.; SuiiSiiiUlloN I'koducts. 
Ihc equivalence (i[ the six H atoms in benzene is expressed by the 



hexagon di 
the present 


ag^am, in which the mutual linking of the C atoms may for 
e ( isreg.uded. It is obvious that of each bi-derivative 



benzene’ substitution products 
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^H jXg obtained by replacement of two H atoms three modifications 
rc possible and that their isomerism depends upon the relative 
Dsition of the two new groups entering the benzene scheme. This 
called isomerism of position or geometrical isomerism (Vol. I, p, 32). 
nd in fact three modifications arc known of most di-derivatives, but 
ot more than three. Thus there are three 


C H 






/mu 


\No, *\mu 

Dioxy-benzols Bromo-nitro-benzols Diamido-benzols 


/CO.H 


C,H, 


/CH3 

*\CH3 


C.H.QH 


‘ *\no, 

Nitro-phcnols 
C H 


Uxy-benzoic acids Dimethyl -benzols Toluylic acids Phthalic acids, etc. 


The three modifications of each of these compounds can be con- 
crted into the corresponding modifications of the others. If, therefore, 
re liave determined the relative positions of the replacing atoms or 
itomic groups in the three modifications of one of these bodies, it is 
:nown for all the others, and they can be converted into the three 
nodifications of the first body by straightforward reactions free from 
ntramolccular atomic displacements. The relative positions of re- 
)l:icing groups have been determined in the case of several di- 
iiibstitution products, e.g. the three dibromo-bcnzols, the three 
iiarnido-benzols, and the three phthalic acids. In this way a 
xisis has been obtained for arranging the other di-substitution 
products in three series, designated as ortho-, meta-, and />ara-series 
■espcctively. 

In the ortho-compounds two adjoining H atoms are replaced. If 
:he si.x H atoms of benzene are indicated by numbers or letters, and 
iiiy one of them by i or a, we see that there are two ortho-positions : 
b /, or I, 2-— I, b ; 6 or 2 and / or 6 are symmetrical to « or i. 
Ihc n/r/rt-compounds are produced by replacement of the atoms a, c 
-a, e, or i, 3 = 1, 5, the positions c (3) and e (5) being symmetrical 
hj (i). The />«ra-compounds are produced by reidacing the H atoms 
d or i, 4. While, therefore, there are two equivalent places for the 
orllio- and Wdr/a-positions, viz. 2 and 6, 3 and 5 respectively, the para- 
position has only one location corresponding to i, viz. 4. 

llie location of the Replacing groups in the di-derivatives is indi- 
Ciitcd by prefixing ortho-, meta-, and para- to the compounds, abbreviated 
0, tn, and p, or by prefixing the numbers [i, 2j-, [1,3]-, [1,4]- 
^nclosod in square brackets. The formuke are often represented by 
the benzene ring as a hexagon and attaching the atoms or 
atomic groups to its corners. Or, again, by introducing tlie location 
iguics between the benzene residue and the substitution groups : 


on 

4/' 


oil 


CH 


l*yro-catechin 
0- Oioxy-benzbl 
0 -ij-Dioxy. benzol 


OH 

H A|H 

iJyoH 




11 


KilOH. 

\l3lOH' 


Resorcin 
m-Dioxy-beniol 
[i, 3]-Dioxy-benzol 


OH 


OH 




IfiJOH 

tUJOH 


Hydroauinonc 
p-Dioxy-bcnzol 
[i , 4]-Dioxy-benzol. 
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Among the principal representatives of the three isomeric series we 
may put the following : 



Ortho, [.'.2] 

Meta, [1,3] 

Para, [1,4] 

Salicylic acid 

Mcta-oxy-bcnzoic acid 

I’ara-oxy-benzoic acii 

r H / 

Ortho- xylol 

Iso-xylol 

Para-xylol. 

“ ‘XcOaH 

Phthalic acid 

Isophthalic acid 

Tcrephthalic acid. 


Location of the Di-dehivatives. 


The benzene hexagon indicates two chemically identical ortho- 
derivatives, two chemically identical meta-derivatives, and a sinvle 
para-derivative, if we neglect the mutual linking of the six C atoms 
llie fiist to indicate a way of experimentally determining the 
location of the substituents in benzene multiple-substitution products 
was W. Korner. In icSb; he pr()i)ounded the opinion that a trioxv- 
benzol, obtained from any of the three isomeric dioxy-benzols must 
necessarily be a i. 3. 4-tnoxy-benzol {Bull. Acad. Rov. Bch '2 24 
ibb). As the transformation of dioxv- into trioxy-benzols was attended’ 
with dilhculties, Korner replaced the dioxy-benzols by dibromo- 
benzols, and for these he determined the absolute constitution in m 1 
byconversion into tnbromo-bcnzols {Ga:z. Chim. Hal. 4 , 30s).' Kdrner 
nitrogenated the tliree dibromo-bonzols. One of them' gave two 
™'“-^^^^^" ^^6roino-benzols ; thesecoiul, three more ; and the last one 
cdl different. 1 hese six mononitro-dibromo-benzols were then reciuceci 
to the corresponding mono-arnido-dibromo-benzols. and afterwards 

‘f'’ ‘ 'r ‘ “''f “■.''"■""'.''-'’‘■"".'Is. K.'.riuT showed that in 
t s last transformation the hrst dihrorno-henzol jiekled Iwu different 
tiibromo-benzok; the second, //iw different ones ; and the third onlv 

had die^wo’HrT''* I "'ft ‘I'*-' dibroino-b’enz.'.l 

in e tb 1 ' o ‘"■"'‘’-1’'^^“"'''. '!>« ■‘second in tlie r«e/«-position. 

and the third one in tfie /law-position. 'I tuis the absolute iiosition of 

he m,sldnth i'"Vp was deterJnined and 

the constitution of the six inoinjiutro-benzols was cleared up 'Ihe 


Br 


1 Br 


Br 

Jir 
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1 1 
\/ 

Br 

Br 


f^)Br 

u- 

I j 

v/ 

Br 



Br 

1 i 

J.jBr 


Br 

/\ 

1 1 

1 1 
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Br 



Br 

Br 

Br 

Br 

/-iN'O. 

x\. 

1 1 

1 1 

/\. 

'Jbr 

NO, 


1 1 

'x^NO, 

Br 

Br 

/■Br 

Hr 

Br 

Br 

/- 
\ I 

1 1 

1 1 

i I 3 |. 

\^Br 

Jtr 

1 1 

Br'v^fBr 

1 / 

Br 
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What may be called a reversal of this argument is found in 
the process experimentally realised by P. driers (B. 5 102 • 

There are six isomeric diamido-bcnzoic acids, and the diamido- 
bt'iizol genet ated by tiie rejection of CO^ from two of tliese acids is the 
o-coniponnd, that wliich is generated from three of the six acids is the 
i/i-c()in])onnd, and that which is generated from tlie sixth acid is the 
/)-compound. 


NH 

2 

Nil, 

NH, 

NH, 

NH, 

NH, 

X'\ 

/\ 
i i 

Nlij 

Anh, 

1 1 “ 


X\ 

i ] 


1 1 
\/ 

COJI 

1 1 

\/ 

C(),H 


l^'NH, 

(0,11 

CO 2 IP, Jnh, 

NH, 


NH, 

NT T 

1 r"* 


'nTi^ 


Nil, 

x\ 

i 1 


1 1 

\/ 



ijNII, 


i i 

\/ 







NIL 


The constitution of benzene derivatives containing side chains is 
liroduced by transformation into benz.ol-carhoxviic acids, l-'or the 
three phtlialic acids or benz.ol-dicarboxvlic acids Uie constitution is 
netriiniiiod by the following farts (lb 4, loi) ; 

The phthalic arid obtained l)y oxidation of iiaphthalin is the 1 1 2% 
or ortho-benzol-dicarboxylic acid. Naphthalin consists of two 
K'n/(iu- nuclei having two C atoms in common in the ortho- 
positions. 


B\ o.xidation of nitro-naphthalin wo obtain nitro-o-phthalic acid 

-m oxidising the amido- 
n. halm obtained by redncti,.n of nitro-naphihahn, we obtain 

■ tliahc and the oxidation destroying, first the one, and then the 
rt u, sale of lie naphthalin molecule. This determines the conslitn- 

■ f I ' "f Pltthalic acid as an o-di, arhoxvlic 
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acid, the first oxidation product of mcsitylene, or fi ^ '?l-tri« 
methyl-benzol : ' * 


CH, 

* CH 3 

Cl I, 

Hj^H 



CHaV'CH,” 

— > i _ 

> 1 

CO,U{JcU:, 

Il'y CH 3 

H 

H 

II 

Mesitylenc 
. 3. 5 l-Trimethyl- 
bcnzol 

Me^sitylcnic acid 

Isoxylol 
[i, 3 ]-Dimcthy- 
bcnzol 



H 

Isophthalic acid 
Bcnzol-[i, 3]-di- 
carboxylic acid. 

The proof that mcsitylene is really fl, 3 , 5 ]-trimcthyl-benzol is due 
to Ladenbiirg, who showed that the three iinreplaced H atoms of 
mesitylenc arc equivalent (A. 179 , 174) : 


I c,((:h,), h n H 

I NO, NO, H a b C 

i C,(CII,), NO, NH, H-> r,(CH,), NO, H H 

I C,(CM,), NO, NilCOCH, II NH, H H 

I e,((.Hj), NO, NHCOCH, NO, i (',(( If,), NIK OCH, H II 

a^b ■ ~ ' 


b--c 


;;rir3'T™ 

whih\vc"ssume «>c "i‘^«-»"'i(io-mcsityleno, ,n 

mono-:cetami:b-,‘'‘;mm?r:'!;:,’ 

mcsitylene, identical witli tlio fn a mono-amido-nitro- 

reduction of <linitro-mosityhu,^^Cc‘^■n d'r,f 

valent; but, since b and e aro ‘ ^ ^ 

equivalence of the three unr'eplace.l H^ir"'^'^' f 

Mcsitylene is symmetrical ■ th.'mf ‘7 ” mcsitylene is proved. 

occupy the positions [ 1 , 3 , 5 ], methyl groups must 

i.d'SiljoVmm'ibs’ai'i”^^^^^ ari.Uerephthalic acid, onlv the 
IS derived from p liimcthyl IxmzO ‘*1 n 

toluol (through methyl iodid,. and Na) N P-bromo- 
by o.xidation, p-hromo hen^oie 1 P'bromo-toluol yields, 

p-oxy-benz«.c add Xe toTe ’ P:'>^'’"'°-bonzoic acid and 

originates in the lam. p andd M """ P-o\V-ben«.ic aci.l 

pound, through which p bromo I mad through the diazo-com- 

But of P-oxy^benzoillcld wX:';^^^ '"''y “'«<> '>0 obtai.ied, 

group represents an H Tfnm " ‘^^ruidy proved that its hydroxvl 
benzene. " ^ymmetneal to no other H atom of 

radicles as substituents Ih'elhl ‘^“•'taining no carbon-bearing 

The three dinitro X , 1 '’’“''’“'''^ «oidshaye a genetic relation, 

mtro-, brom-amido-, and dibromn n'tro-amido-, bromo- 

nitro-cyanic, nitro-carboxvli.- on the one hand, and into 

carboxylic, am.do-carboxylic, cyano-ckrboxylic, 
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and phthalic acids on the other hand, by reactions in which no intra- 
molecular atomic displacements arc observed (B. 18 , 1492, 1496). 




/Nil, 

\Hr 

• xBr 

-C.H./NO. 

— — >C.H,< 

/CN 


* ‘\CO,H 

* *\co,ri ‘ 

\CO,H 

* *\C 0 ,H 


A further proof is furnished by the derivatives of the three isomeric 
xylols. We have 


from Metaxylol, 3 nitroxylols, xylidins, and xylenols 
from Orthoxylol, 2 nitroxylols, xylidins, and xylenols 
from Para xylol, i nitro xylol. 

from whicli the followiiif^ positions may be ascertained : 


[1, 3] meta- or isoxylol and isophthalic acid 
[1,2] orthoxylol and phthalic acid 
[1,4] paraxylol and terephthalic acid. 


(B. 18 , 2687.) 

That in the ortho-compounds two nei('hlx)uring C atoms of the 
benzene nucleus hold the side groups, is shown by their capacity for 
simple reactions, in which a union of the side chains gives rise to 
carho- and, especially, hetero-cyclic condensation product.s (o-pheny- 
leiie-diamine, o-amido-phenol, o-amido-thiophenol, o-amido-benza!de- 
hyde, o-phthalic acid, o-oxy-cinnamic acid, etc.). There are also 
crystallographic reasons for supposing that the wcAr-compounds stand 
betwt'cn ortho- and -com pounds {Zcitschr. /. Kryst., 1879, 171 ; 
B. 18 , R. 148). 

The hexagon scheme of benzene, therefore, not only represents 
all the isomeric relations of benzene derivatives, but sheds light on 
their flu'inical and physical behaviour. 


ISOMKRISM OF THE BeNZENK PoEY-SUBSTITUTION PRODUCTS. 

WIk'u three or more H atoms are n'placed in benzx^ne, three cases 
bo distinguished : — The substituents arc equal or different. In 
the lirst case there are three possible isomers of the tri-derivatives, 
such as with the positions 

[1,2,3] [1.2,4] or [ 1 , 3 . 5 ]- 
They are termed 

odjoining [i, 2, 3] or v = vicinal 

unsymmetrical [i, 2, 4] or as= asymmetric 

symmetrical [i, 3, 5] or s —symmetric tri-derivatives, 

I iBo tetra-derivatives with four equal groups C^HgXi there are 
' throe possible isomeric structures : 

[1,2,3, 4] [ 1 . 2 , 4 . 5] [I. 2. 3 . 5]. 
v s as 
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With five or six equal groups only one modification is possible ; there 
is but one pcntachloro-bcnzol CgIK'lg, and only one hexachloro- 
benzol CgClg. 

If the substituent groups are unequal, the number of possililr 
isomers is much greater ; it is easily derived from the hexiigon scheme. 
Thus we have for the formula of dinitro-benzoicacid C6lf3(N02)2C00I] 
six isomers : 

[I, 2, 3] [I. 2, 4] [I. 2, 5] [I. 2, 0] [r, 3, 4] [i, 3, 5], 

assigning position i to the carboxyl group. 

The constitution of tlie poly-substitution products of benzene is 
determined by tlieir genetic relations to tlie di-substitution products 
of known structure. 


Constitution of the Benzene Nucleus. 


According to the benzene formula established by Kekul6 in 
six C atoms are alternately simply and doubly linked into a closed 
chain. Tnis assumption gives a comprehensive picture of the whole 
behaviour of the benzene derivatives : 


1. It illustrates the synthetic formation of the benzene derivatives, 
the condensed benzols, naphthalin, phenanthrene, etc. ; and is corro- 
borated by all recent syntheses, such as that of a-naphthol from 
phenyl-isocrotonic acid, etc. (see also B. 24 , 3117). 

2. It agrees with the splitting reactions of the benzene nucleus. 

3. It explains, in a simple manner, how the ortho-derivatives- on 
account of the neighbouring position of two side groups- — are capable 
of forming anhydrides ami miiiKTous derivatives founded upon an 
ortho-condensation, i'he bmizeni' formula also results clearly from 
the ring formation of (|uinolin (A. 280 , i). 

4. the existence of three bivalent linkings explains in a simple 
manner, without new hypotheses, the faculty for forming addition 
products possessed by the beiizmie derivatiws (p. 45). .Such additions 
do not, indeed, take place with the same ease as in fhe case of ethylene 
Hikings, in the methane bodies ; but aliphatic olelin compounds also 

‘ addition (si'e Allyl alcohol, 


5. Several physical properties also indicate the existence, in benzene 
bodi(;s, of double hnkings similar to those found in ethylene derivativis. 
rims, according to Briihl (B. 27 , 1065). the refract ivi ties show that in 
t»«ree ethylene linkings CH-T'II (Vol. h), 
lisLsp™ ^ volumes of the benzene bodies 

Ketni/!' r Hifoe double linkings (Vol. I.), 

the svmm'f however, Completely express 

ence Z the ^ V' i Or it woidd indicate a diller- 

to eive nse [i, 2] and [i, b], and they would h.ave 

assumini/n il! <li-‘lerivatives each- -unless we follow Kekulc' in 
4h3 ; a!V79?i 93 " '"'Khbouring carlwn atoms (A. 162 , 86 ; Ik 5 , 

ment' of‘'lh,.'^;h‘'n *' e ortho-derivative, a diSpla^' 

approarh two 1*1 snbstituting groups 

PP . tw single-hnked ( atoms, so tlnit what is formed is always 
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tho di-dcrivative in which the substituent groups arc attached to two 
doubly linked C atoms. This would explain the easier complete oxi- 
dation of the O'dcrivatives, in comparison with the corresponding m- 
and p-d('rivatives. 

It cannot be denied that the prediction of the existence of two 
modifications of an ortho-substitution product instead of one con- 
stitutes a wcaknt'ss of. Kekiile s benzene formula. It must also be 
remarked that the many analogies between the ortho- and para- 
derivatives, in comparison with tlie meta-derivatives (see Quinonc 
and Quinone derivatives), are not sufficiently expressed by this formula. 
Slill, we giv(! it preference, in comparison with other benzene formula*, 
b('cause it gives a consistent view of the connection between aromatic 
and alipliatic compounds. 

Among other benzene sclu'mes we may figure the diagonal scheme 
nf ( laus (A), the prismatic scheme of Ladenburg (Hj, B2, B;,), and the 
ceiiiric scheme of Armstrong and von Baeyer (C). 


A B| Ba B3 C 



Clans; LaUenbunf: .Arnistron^-Baeypr: 

Diiif'diial sdiomc Pristnalic scheme Centric s< heinc. 


According to formula' A and B there are no double linkings in the 
benzene nucleus. The existence of nine univalent links was supposed 
to be proved by the sjX'citic volume of tho l)enzene compounds, 
nnd especially by their heats of combustion (“Theory of floats of, 
Foinialion,'' by j. Thomson, B. 13 , iSoS ; 19 , 29.14). But, according 
to more rt'cent investig itions, the specific volumes rather indicate the 
(■xisp'nce of three double links in the benzene nucleus, and the 
ronrlusions derived from the lu'ats of combustion do not appear to 
be irrefiitabh' (Briihl, /. pr. Ch. 49 , 201). 

The prismatic formula of Ladenburg " accounts for all the static 
conditions of benzene,’' and illustrates the isomerisms of the benzene 
derivatives. Ihit it denies all double linkages such as are proved to 
<'^ost in the partly reduced nuclei of the di- and tetraliydro-addition 
products; it gives a spatial arrangement, of the four aflinities of the 
f^iirbon atoms, having no analogy among the methane bodies ; and, 
according to its author, “ it yields priority to Kokul6’s scheme for 
^1 processes of formation and dccomiwsition of benzene bodies" 
(H. 23 , 1010). 

Although (daus’s diagonal formula is consistent with isomeric 
T ‘"ilhws of any para- ahd ortho-additions (B. 20 , 1422 ; 

: ‘ 4 - 9 , 505), it arranges the four C affinities without analogy, 

assumes a peculiar central valency of a new kind. 

, new centric formula leaves the condition of the fourth (' 
ency indefinite, simply assuming that it exerts a centrally directed 
p cssure. In this way it returns to KekuM s scheme, which does not 
L ^'^pk\in the linking of the fourth valencv (B. 23 , 1272 ; 

2^-2689; A. 269 , 145; H. 24 , K.728). 
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Thiele has lately made a different attempt to explain the required 
symmetry of the benzene nucleus. He assumes that, in ordinary 
double linkings, certain “residual valencies” remain, two of whicli 
mutually saturate each other when the double linkings adjoin. On 
assuming such a saturation of all the residual valencies of the three 
ethylene links, the six C atoms are seen to be linked by six “ inactive ” 
double links (A. 308 , 213 ; 311 , 194). 

Some constitutional formulae for benzene arc based upon stereo- 
chemical considerations, sOch as Thomson’s octahedral formula (B. 19 , 
2944)1 especially the benzene model of Sachse (B. 21 , 2530 ; Z.j. 
physik. Ch, 11 , 214; 23 , 2062), as well as that of J. Loschmidt {Wien 
Akad. Ber. 1890, vol. 99 , ii. p. 20). I'or later discussions of ih,'. 
various stereo-chemical formula', see B, 35 , 526 70]- and C iiio - 

II. 350. ' ' ' ■ ' 


Benzene Ring Fohmations. 

The nuclear synthesis reactions of aliphatic substanc(»s, in which 
benzene rings arc formed, arc important mainly as joining aliphatic 
and aromatic substances geneticallv. They will therefore be passed in 
review, before dealing with the various classes of bodies, in the same 
succession as that in which the initial bodies were dealt with in the 
aliphatic series (Vol. L). 

1. CH,, methane, conducted through an incandescent tube trives 

benzene and other products. ' ° 

2. 3CH- ay acetylene, polymerises at a red heat to benzene. 

3a. 3 <-,H--C.CH„ allylene, polymerises in SO.H, to frr 

methyl-benzol or mesitylcnc. ^ ^ L ooj 

benzol crotonylene, polymerises to hexamethy'- 

4 - Ca.. perchloro-methanc.and CCIj^CCIj, perchloro-ethylene. on 
tnl.e.Kive^rrc«oro-ie«roO see also 

polymerises to [i,3,5]-/ri- 

withltas!?!^ ^ 'Vo" :CH.CHO, geraniol or citral. gives 
andVeetone, 

aldehyde and ' VC,H,).CH ; CH.CO.CH,. from 2 mol. isovaler- 

8« aCH com ' VT"®’ (B. 28 , K. 608). 
or 1^. 3 . ^-irimithyl-bcnzol 

benzol, methyl-ethyl-ketone, gives [i, 3, ^]-trielhyl- 

"’**''y*‘‘'‘P''oPy>-kctone, gives [i, 3, ^ytri- 

hemoxy-henwL^^'^ monoxide, combines with K on heating to poiassium- 

into IHMyl-ptlo^luc^^'’ ‘’•hloride, is condensed by Al,t:i. 
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11. 3CHHC.CO2H, propiolic acid, polymerises in sunlight to 
11, 3 - $]-benzol-tncarboxylic acid or trimesinic acid. 

12. 3N02CH(CH0)2, nitro-malonic aldehyd<?, gives, on decomposi- 
tion of its Na salt, sym. irinitro-benzol. 

ip N0.2.CH(CH6)2, nitro-malonic aldehyde, and CH3COCH3, 
iicctone, give p-nitro-phcnol (B. 28, 2597 ; C. 1899, II. 609). 

I f- 3CH3.CO.CH ^CHOH, oxymethylene-acetone or formyl-acetone, 
condenses easily to [i, 3, $]-triacetyl-benzol C^H3(COCH3)3. 

i5fl. 2CH3CO.CO.CH3, (liacetyl, condenses with alkalies to p- 
xvlo-qiiinone or [2, ^ydimethyl-qiiinone. 

15/j. 2CH3.CO.CO.CH2CH3, acetyl propionyl, gives duro-quinone or 
iclrmiihyi-quinone. 

if). 3CH(0H)— CH.CO2C2H5, oxymcthj^lcne-acetic ester or formyl- 
(iretie ('ster, and their dimoleciilar condensation product, cumalinic 
acid, condense easily to esters of the [i, 3, $ybenzoNricarhoxylic acid 
or Irimesinic acid ; this is also obtained from a mixture of formic 
and chloracCtic acids with zinc (C. 1898, II. 472). 

17. .|( HgCOCOjH, pyro-traubenic acid, condenses on heating with 
NallO with rejection of oxalic acid and water to methyl-dihydro- 
triine inic acid, which passes easily into uvitinic acid vvitii rejection 
of CO,,. 

i.S.“ 2CHOCH2CH2COOH, j 5 -formyI-propionic acid, gives terephtlmlic 
(icui or f'-benzol’dicarboxylic acid. 

K). 2CH3C().CHNa.C02C2H5, sodium-acetic ester, and CHCI3, 

( hloioform, combine to oxy-nvitinic ester or oxymethyl-isoththalic ester, 
alsoobtained direct from methenyl-bisacetic ester CH ( 
with Na alcoholatc. 

20. iROCOCH : CH.CHjCOOR, glutaconic acid ester, unites under 
the action of sodium ethylate, with rejection of one molecule of alcohol, 
and a( otic ester to form .\-oxy-iso~phthalic acid ester (B. 37 , 2117). 

21 f^HgC.Uf.CO.CH.COCHa ^j^^jiydracetic acid, yields orcin or 3,5- 

(^ioxy-loluol. 

22. 2CH3.CO.CH2-CO.C02C2H5, acetone-oxalic ester, is condensed 

to o.w'-toliiviic acid ester. 

23'C C113.CH2CH : C(CH3).CH : C(COOR) *, from methyl - ethyl - 
'Acrolein and malonic ester, yields with Na alcoholatc oxy-mesitylenic acid* 

'^^b. (('113)2 •• CH.CH2.CH2.C(CH3) :CH.CH : C(COOR)2, citralidene- 
nialonic ester, yields y^ 4 soamenyl- ^-methyl-salicylic acid. 

If is doubtful whether in the formation of mellithic acid or benzol- 
>^^xamhoxylic acid CelCOjH)^ by the oxidation of charcoal or graphite 
^ NVnthesis occurs ; perhaps this reaction must be regarded as the 
frnnsforniation of a molecule consisting of twelve C atoms. 

again surveying the reactions by which aliphatic bodies are 
^'Javerted into benzene bodies by nuclear synthesis, we find th^t : 

saturated compounds, like methane and tetrachloro- 
U'thane, yield the benzene ring by the action of heat (pyro-con- 
benzene derivatives, like benzene and tlic methyl- 
amido- and oxy-benzols, are distinguished for their 

^ Ifigh temperatures (see Coal-tar). 

U) Huriiig perchloration of many aliphatic compounds the occur- 
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rence of perchloro-bcnzol was observed. Hexyl iodide is transfornK'd 
particularly easily into perchloro- and perbronio-benzol. 

(3) A large niimbtir of aliphatic acetylene compounds containiiig 
a triply linked pair of (' atoms, yield benzene derivatives by polymerisa- 
tion of three similar molecules. A difhciilt polymerisation is that of 
acetylene to benzene, liroin-acetyh'iu' is much moie easily poly- 
merised. Allylene and crotonylene ic([niiv suliduiric acid, propitdic 
acid, and sunlight for aromatic polymerisation. 

The other aliphatic compounds alx)ve referred to, which inav 
condense themselves to aromatic substances (aromatic condensation), 
contain carbon and oxygen in double linking. Many are ketones, 
or they contain the oxy-methylene group. 

(4) A direct addition reaction is exemi)lified by the manner in whirit 
potassium hexa-oxy-benzol is formed from CO and K. 

(5) Hydrolytic condensation is exemplilied l)y the simple rin^^ 
formation in the transition of citral or geranial and other high-mole- 
cular kcto-olefins into cymol, pseudo-cumol, and di-isopropyl-toluol, 
as well as the condensation of di-hydro-acetic acid to orcin, with 
liberation of CO .2. 

(6) The condensation of acetone, methyl-ethyl- and mcthyl-n- 
propyl-ketone to j i, 3, 5%tri-alkyl-benzols is i)aralleled by comh'nsation 
of butyryl chloride to tri-(‘thyl-phlor()gliicin, with a trij)le rejection n[ 
HCl ; also by the condensation of two molecules / 3 -formyl-proj)ioiiic 
add to t(TC{)lithalic acid, with rejection of water and hydrogen. 

(7) These condensations are related to the condensations of nitro- 
malonic-acid aldehyde, and the oxy-methylene compounds (12 to I'd 
Also to 

(8) The condensation of the a-diketones to (jiiinones ; 

(9) Of acetone-oxalic acid to oxy-tohiylic acid ; and 

(10) The condensation of (hloroform and sodium-acetic ester tn 
oxy-uvitinic-acid ester, in which methenyl-bis-acetic ester can lie 
assumed as an interme<liate product. 

(11) The formation of homologous salicylic acids from nlk('ngli* 
dene-malonic esters with Xa alcoholat(* is based upon an intramolecuhu 
aceto-acetic ester condensation. 

there is also a peculiar condensation of pyro-traubenic acid t" 
methyl-dihydro-trimesinic or uvitinie. acid, in which oxalic acid is (irst 
split off. 

These benzene formations are associated with several reactions 
leading to hydro-aromatic compounds having a close relation to 
benzene derivatives. We may mention the folhAving : 

I. Sodium-malonic ester condenses to j)hloroghicin-dicarboxyli<' 
ester, formed from acetone-dicarl)oxylic ester and malonic estei 
(B. 29 , R. II 17). Sodium-acetonic-dicarlK)xylic ester condenses to 
dioxy-phenyl-dicaib(»xylic est(;r (B. 31 , 2014; C. 1897, IT 7 B)' 
All these condensation products are probably derivatives of iiexa- 
hydro-benzol. 

Cp. also the condensations of sodium-acetone-dicarboxylic ester 
with iodine to hydroqiiinone-tetracarboxylic ester (H. 80 , 2569), "ith 
eth-oxy-methylene, aceto-acetic, and eth-oxy-methyienc-maionic ester 
to oxy-tnmesinic esfjT, and resorcin-tricarboxylic ester, respectively 
(C. 1899, 11 . lOV(j), 
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2. Succinic acid ester condenses with sodium to succinylo-succinic 

acid ester. 

1, 5-diketo-compoiinds, which contain, ii) the terminal place, 
besides a CX 3 group, a CH3 or CHoR group, condense to cyclic aldols, 
of the hexarncthylene scries, which easily pass into keto-tetra-hydro- 
benzene derivatives. Methylenc-bis-aceto-acetic ester, a, y-diacetyl- 
glutaric ester, thus gives methyl-keto-tetramcthylcne-dicarboxylic 
ester. Similarly, with sodium ethylate, the y-acetyl-butyric ester 
CiraCO.CHa.CHa.CHg.COOCgHj yields dihydro-resorcin, which can, 
by a reversed process, pass into y-acetyl-butyric acid by splitting 
(cj). benzol ring splitting). 

Some other methods of synthesising hydro-aromatic compounds 
were mentioned on pp. and 5. 


Bknzkni- Ring Splittings. 


As already mentioned, the benzene derivatives are in general 
distinguished by the tenacity of tlie benzene ring. In order to split 
the benzene ring, suitable benzene derivatives are treated with reagents 
which, i)artly or wholly, dissolve the donble links of the nucleus. 
The splitting is therefore always preceded by the formation of hydro- 
aromatic intermediate products, which, as a rule, could not be retained. 
Sometimes we obtain split products containing the si.x nuclear C 
atoms in the molecule as an open chain, in some cases pentacarbocyclic 
C(aii])oinids from hexaearbocyclic a-diketones. 

King s])littings were found most easily practicable in the case of 
phenols, amido-phenols, (punones, o.xy-quinones, and phenol-carboxylic 
acids. 

I. Splitting by feeble oxidation.— While strong oxidisers convert 
the benzene nucleus •into ('Oj, forniic acid, and oxalic acid, ozone 
is capable of producing a straightforward, and extremely clear, 
splitting of benzene. By addition (jf three molecules of ozone to the 
thiee double links of the benzene nucleus, we get, first, ozobenzol, or 
hcnzol-tiiozonidc wliich is decomposed by water into three 

niolccules of glyoxal (Harries) : 


0-0 

/W 

CM O 

/\/ 

/O-CH ClI 

\l I I -t 

Cl I 

\ / \ 

(Th b 

Yd 


OCH 

\ 

OCH CHO 
0(1: 1 1 CHO 

OCH 


1 3 HA 


bear furnishes one of the strongest supports for KekuR’s 

sinhiarl' The homologous benzene hydrocarbons behave 

cato or [i, 2l-dioxy-benzol C„H4[i,2l{()li)j and proto- 

areovim [3, 4J-tiioxy-bcnzoic acid CO^IIiijQHalj.qJlOH), 

^xiuiscd to dioxy-turtaric acid (Kekule). 
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Hydroquinone or [i, 4]-dioxy-benzol, and the quinone easily 
generated from this, arc split up by silver peroxide into maleinic 
acid and CO^ (R. Kempf) : 


COH 

CO 

COOll 

/v. 

/\ 

/ 

HC CH 

HC CH 

HC 

tl 1 

II II > 

II + ^CO, 

HC HC 

HC CH 

HC 


\/ 

\ 

COH 

CO 

COOH 


Phenol CgHrPH has been transformed by potassium permanganate 
solution into meso-tartaric acid (l)ubner). Probably in this case aho 
quinone is formed in the first instance, and tlien maleinic acid, wliii h 
with Mn04K passes into meso-tartaric acid (see \'ol. 1.). 

By oxidation of o-nitro-p-cresol with fuming sulphuric acid \\t 
obtain /?-acetyl-acrylic acid (Schultz and Low) : 


C— Cib 

/ 

HC CH 

■'I J. ■ 

lie C NO, 

\ 

C— OH 


CoeHa 

/ 

HC 

II 

HC 

\ 

COUH 


2. Splitting by simultaneous chlorination and oxidation. Ben/oi* 
treaterl with potasMum chlorate and sulj)hurie acid passes first iiitd 
chlorinated quinone and then into trie hloro-pheno-malio aciel and 
^-trichlor-acetyl-acrylic acid (see Vol. 1.), which with baryta water 
decomposes into chloroform and maleic acid (Kekule and Strecker) : 


CH 

/v, 

HC CH 


CO 

/"\ 

HC CH 


CO,H 

/ 

HC 


II I > II j| > II 

HC CH HC CCI HC Ct'lj 

's/ 

CH CO CO 


CO,H 

/ 

HC 

li -t- HCCI, 

HC 

'\ 

COjH 


licnzcnc Monochloro- Trie hloro phcno-malic acid Maleic acid, 
quinone /J-Trichlor-acelylacrylic 
acid 


From phenol, salii vlic acid, or orlho-oxv-lx nzoic' ai id ( ()()l 1 j i K Jlo 
IzjOlI, and from gallic acid f GGHi i jL*n^f2, 4j(OH);„ we obtain, 
by treatment with iKdassium chromate and IK 1. iso-trichloro-glvccTinic 
acid (:Cl3(:(f)H)3(:0()H (see Vol. 1 .). 

Picric acid or [i, OH, i, 4, bj-trinitro-phenol, treated with bleac liiiiK 
powder, yields chloro-picrin (Vol. 1 .) ; with bromine, and lime water, 
bromo-picrin, 

Sf)ecially illuminating arc the methcKls of Ix-nzene splitting worked 
out by Zincke, They consist in the formation of rhlorinat('d K- 
hexene and K-hexylene-ketones, from suitable aromatic compounds, 
and the splitting of the former. 

VVe shall give, in what follows, four examples, the first three of 
which start from the- three dioxy- benzols, and the fourth from [i, j. 5 ]" 
trioxy- benzol, or phloroglucin. 
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(i) Pyro-catecliin or o-dioxy-benzol, treated with chlorine, passes 
into tetrachlor-ortho-quinone, and then into hexachlor-o-diketo-K- 
iu xi ne. By merely heating in water the latter is converted into 
liexacliloro-R-penteiie-oxy-carboxylic acid, which may be oxidised by 
iikans of chromic acid to hexachloro-keto-K-pentene. With caustic 
soda the lu‘xachloro-R-pentene-ketone splits to form jx-rch loro- vinyl - 
icrvlie iieid, which, on reduction, yields ethylidene-propionic acid 


CCl 

CCl 

CCl 

CCl CCl 

CH, 


\ 

\ 

\ \ 
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CCl CO 

CCl CO 

CCl \/roH 
CCl, / \OH 

CCl \ CCl CO,H 
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CCl, / CCl 
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CC! 

CCl, 

CCl, 

CCl, CCl, 


'rrtra- 

He.xachlor- 

Hexachloro-U- 

Hcxachloro- rcrchloro* 

Ethylidene- 

( liKno- 

o-diketo* 

pentene-oxy- 

kelo- vinyl- 

propionic 


It-hcxene 

carboxylic acid 

K-pcntenc acrylic acid 

acid. 


(j) rile splitting up of hydro<|uinone is simpler. By the action of 
chloi iiu' ujxin hydroquinone, or (juinone, as well as of potassium chlorate 
and IK 1 upon phenol, we can I'asily obtain tetrachloro-para-quinone 
(Hilnranile), and from this, by chlorination, hexachloro-para-diketo- 
K-lirxeiie, which, with alcoholic potash, is broken up to }xrchlor-acroyl- 
■Kiylic acid. The latter, as well as hexachloro-para-diketo-R-hexeiU‘ 
itself, are decomposed l)y a([ueous soda into dichloro-maleic acid and 
tnchlor-ethylenc (A. 267, i) : 


CO 

CO 

a),H 

CO,H 


CCl CCl 

|i II - 

CCl CCl, 

*'cci t^Cl, 
\ 

CO 

CCl CCl, 

CCl CCl 
\ 

CO 

CCl 

— vll 

CCl, 
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CHCI 

CCl CCl 

" / 

Co 

^Cl 

lOrac hloro- 
pquinonc 

Hexachloro- 

|)-(likcto- 

khcxenc 

I’crchlur-acroyl- 
acryhc acid 

Dithloro- 
inaldc acid 

Trichlor- 

ethylcnc. 

(,i) hrom resorcin, with c 

.. .1 1 

hlorine and glacial acetic a 

cid, we obtain 


P'ntaihloro-resorcin, and, from the latter, heptachloro-resorcin. 
*jlh in dikelo-chlorides split up in cold water alone. The penta- 
J nero ( ()nijH)und becomes dichloro-acetyl-trichloro crotonic acid, and 
**’ h('])taehloro-comjX)und lxx:om<‘s, with clilorine and water, trichloro- 
■jci t\ I |)entachloro-butyric acid. The dicliloro-acetyl:trichloro-crotonic 
■ '^"hed in water, yields dichlorivniethyl'chloro vinyl'O'diketone. 

1‘ ^^^^'r^t acetyl-pentachloro butyric acid, treated with alkidies, 

ad'i V"' ^ c hloroform and pentachloro-glutaric acid, as does trichloro- 
into^ ^ Jicid. But on treating it with boiling water it passes 
forn ^'^‘^^*‘^^*^^'clikcto-R-[x*ntene, which, with chlorine, is trans- 
yield PCTchloro-acetyl-acrydic chloride. The chloride, with water, 
^ itself, which again, on treatment with alkalies, decom- 

into chlorofonn and dichloro-malclc acid : 
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C(OH) 
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CH CH 

• I 

CH C(OH) 
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CH 
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Pentachloro- Dichloro* 
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CCl, CCl, 

HepUl- Trichloro-acctyl 
chloro- pont.ichloro- 
resorcin butyric acid 


CCIH CCl, 11 
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chloro-vinyl- 
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CO,H 
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CHCl CO,H 
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CO — CCl, COCl CCI3 (0,11 CCI3 CO, 11 

I t I i I II 

CCl CO ->CC1 CO ^CCl Co .CCl Co,Ht llC( l, 

/ 

, CCl CCl CCl ( Cl 

Tetrat hloro- IVrchloro- Pen hloro- Dichloro- Chloro- 

diketo- acetyl-acrylic acetyl acrylic maleic form. 

K-pentene diloride acid acid 


( 4 ) 1 in- t)chavi<mr of rrson in « Io-m ly that of pliloro/^diM m 

or T , 5 j-trio.\\ -benzol, a- this pas^.e'. with clilorine into hexachloro 

[i, j, 5 j-triketo-K-hexene. Tin- iriketone, treated with f hlorine .iml 
water, detcinposes iiito ui.torhloroanetone, and, treated witli nn tir l 
ahohol, into di( hloro-nialonic-diniethvl <-st<r and >\nt. tetriuhloio 
acetone ; and, titrated with ammonia, into threi* molia ules dirhloio- 
acetamide (fl 23 , 170 b) : 
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Dichloro- 

sym. Tetru- Phloro- 

Hexiu hloro- 

Octochloro- Didilom- 


rnalonic chloro-acetone gludii [ i. 3. 5]'triketa- acadyl-acotonc. acetuniidc. 
ester K-hexylene 


2 CII, 0 H 3 NH 8 

In the four (‘xampics the splitting takes plate between a CO group 
and a ( f l^ group of keto*r|ilorides. These reactions were lud 
(levebped by Ziin ke in the naphthalin series, and used for sjilittiuK 
up one of the naphthalin nuclei and for the transformation of naphtluiliu 
derivativirs into indene derivatives. Later he extended the process to 
the above-mentioned phenols and other aromatic comjK>unds, b| 
similar manner Hantzsch carried out the splitting up of phenol with 
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diloriiu' ill alkaline suhuiun, and its transformation into cyclopcntenc 
derivatives (B. 22, 1238). 

3. Splitting up by reduction in alkaline solution. — This splitting 

occurs in 

(i) The o-phenol-carboxylic adds during reduction with Nain amyl 
alcohol. As intermediate products of the reduction we may assume 
telrahydro-acids and their transpositiou products hydro-aromatic-o- 
ketone-carbo.wlic acids. 'Khe latter take up water and change into 
l)imelinic acids ; salicylic acid yields almost (juantitatively n-pimelinic 
a( id; while o-, m-, and jJHTesotinic acids yield the three isomeric 
nictlivl-pimelinic acids (Idnhorn and WilLtatter, B. 28 , K. 744) : 
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I liis reaction has been tran>fern'd with equal success to tjic' naph- 
thiiliii (I o\ycarbo.\vli<' acids {see Naphthaliu-iing splittings). 

(.:) lu sorcin giv(s, on reduction, dihydro reM>rcin*whidi, during 
cixidation with potas^iunl {h rmangan.ite, \ ields n glutaric acid (.Merling, 
A, 278 , ;j) ; heating for se\ oral hours witli concentrated baryta solution 
to 150 ’ Kk)'" splits up dihvdro-resorcin to y-acet\ l-butyric acid with 
addition of lIjO (\’orlantler, B. 28 , 2348) : 

(■(OH) CO 

( H CH CH, CH, 

il I ! 

CH C(()H) Cl I, CO 

\ - 

CH CH, 

I his reaction is reversible. 


1. The Single-Nucleus Benzene Carbohydrates. 

Ih N 7 I..N 1 ';, p/h')u\ benzol, ( all^j, m.p. 1 5-4'’, b.j). 1S0 4". is the tuiula- 
j'untal hydrocarbon of the aromatic sui)stanci'S. It is giuierated in 
" dry distillation of coal, and is therefore found in coal-tar, accom- 
panied hy a body most closely resemblinfT it in physical properties, 
lliiophene (<7,1'.) ('ilI^S, and hunuTous other compounds. Pure 
aliJf hirmed by' heating benzoic acid or henzol-j>olycnrlx)xylic 
In' , 1 ^***** ‘ ^.V'Bhctically,' benzt'iU* mas be produced from acety- 

" 'y Ih'alnig to liigh leinjHTatures (lierthelot, 1870). 
ffumVr * produced from coal-tar )>v fractionaium, and is siqwrated 
(^.v.) by re|X'aled shaking tip witli a little concentrated 
dilnr"^'^ treatment with aluminium chloride, or heating with 
'>iv siilpiiij^.^ formaldehytie, or phlhalic anhsdiide (B. 29 , K. 1000, 


CO 
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CH,C(X)H 

CH, 
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1152; C, 1902, II. 737; 1909, II. 606). Finally it is purified hy 
squeezing ofi, after being crystallised in a freezing mixture. 

Historical (B. 23, 1271). —Benzene was discovered by Faraday in 
1825, in compressed illuminating gas prepared from oil. It was 
obtained in 1834 by Mitscherlich by distillation of benzoic acid 
with quicklime, and was discovered by A. W. Hofmann in 18.15 
in coal-tar. 

Properties. —Benzene is a mobile liquid of an odour resemblini^ 
ether, Dq o-Sqq, l.).,^ 0-8799. It burns with a luminous fiame, mi.\( < 
with absolute alcohol and ether, and dissolves resins and fats very easih , 
also many hydrocarbons capable of crystallisation with crystal benzi iu 
(see Triphenyl-mcthane), Sulphur, iodine, and phosphorus are aUo 
soluble in benzene. 

Behaviour and Transformations.^ (i) On conducting benzi nr 
through an incandescent tube it is partly changed into dipln iivl 
QHs.CgHs, and into diphenvl benzols C5I j4(( gl I5).,, and decompo^i- 
partl\’ into acet^•l^ne. (2) On o.xidising benzene with Mn peio.xnk 
and H2SO4 some benzoic acid is fornu'd, obviously due to somt* dipheie. i 
formed intermediately (A. 221, 231), also some o-phthalic acid : but 
berizane is ver\’ st.ibh* against oxidiseis. B\' silver peroxide in tin 
presence of UNO,, or by manganic sulj)hate, it is oxidised to (juiiKiU' 
(^.r-.) (B. 38 , 3963 ; (“. 1908, 1. 74). Benz('ne is split up by trealnunt 
with ('IO3K ayd H^SO,, passing into trichloro-phcno- malic acid and 
/t/-trichlor-acet\'l-acrvlic acid. On parsing ozone through bcnzdn 
for some time, a white amorphous mass is obtained, the so-callnl 
ozobenzol, a very <‘xplosive^ substance, of the formula ( gHgOg. decern- 
posed slowlv by water with formation of ^lyoxal (B. 37 , 3431). (3) i>v 
heating with III to 21)0'' 280" benzene is mostly isomerised intn 
methyl-pentnmelhylene ; but benzene and hy drogen combine t" 
hexahydro-benzol, on passing over finely divided nicki-l at 180*^ jeo 
(C, 1901, 1 . 817). (4) Chlorine and bromine act u|xjn benzem* belli 
by addition an4 by substitution. (5) HNOj transfonns it int" 
nitro-benzol CgHr.NO.^; and (6) HjSO^ into benzol-sulpho-ai id 
f (jHiSO.,n, The last two comjxumds an* prepared industnall\ eii 
a large scale. U'idi the helj) of AljClg and halogen alkyls, alk\l 
re.sidues may Ik* introduced into benzene. (7) With aldelud' , 
benzene is condensed by H^SO^ to higher aromatic hydrocarlx'ih 
(see Diplu nyl-rnetliane and ethane). 

Coal-Tar. 

Dry distillation of coal also gives rise to many alkyM)enz"I>, 
and some higher condensed aromatic bodies like naphthalin C,„liM 
acenaphthene CjjH,,,, fluorene fY-jHio, anthracene and phenantlmnr' 
C,,n,p, fluoranthene C,5H,o, pyrene (',,11,^. and chrysene C,Jii; 
riu-y are contained in the "coal-tar" obtained in great quantili*^ 
in gas-works and coke-ovens. Ik-sides illuminating gas and tar, 
ammonia wat(T is formed, while coke remains in the retorts, forming 
a fuel richer in carbon than coal itself. 

b'or the rapid and brilliant development of aromatic chemistry if 
has been of the greatest utility that the fundamental aromatic sim* 
stances have been made available to chemical investigation, in any 
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desired quantity, by the industry concerned. For, while the paralfins 
were unsuitable bases for the building up of aliphatic substances, the 
aromatic hydrocarbons, with their faculty for the most varied reactions, 
ioim not only the systematic but also the practical foundation for 
the chemistry of aromatic substances. Coal-tar, which contains these 
Indrocarbons, is the inexhaustible source for preparing numberless 
aromatic compounds, many of which have been most widely used as 
dyes, perfumes, and medicines. 

Working of Coal-Tar for Aromatic Hydrocarbons.— Coal-tar, which, 
besides the aromatic hydrocarbons, contains aliphatic bodies, thiophene 
and its methylated derivatives, phenols, pyridin bases, and other 
(oinpouruls, is first distilled into three or four fractions ; 

I. Light oil (d to 5 piT cent.), lighter than water, boils at 150°. 

1 . Middle oil (8 to 10 per cent.), about the density of water, boils at 
i5o"-2ro'’. 

]. Heavy oil (8 to 10 jxt cent.), heavier than water, boils at 

Green oil, or anthracene oil (16 to 20 per cent.), of a green colour, 
boils at 270°-400®. 

5. Residue. —Pitch (about 60 |xr cent.). 

For the benzene compounds only light oil is in question, which is 
fnrd from resins, olefins, pyridin bases, etc., by washing with sulphuric 
acid, and then from phenols by washing with caustic soda, It is then 
suljiected to a careful fractional distillation. 


Ik'sides benzene, the following benzene hydrocarbons occur in coal- 
tar ; Toluol or methyl-benzol, the three isomeric xylols or dimethyl- 
bt nzols ; ethyl-benzol, vinyl-benzol or styrol ; the three isomeric tri- 
nicthyl-benzols ; mesityleue, pseudo-cumol, hemi-mellithol, n-propyl- 
bcnzol, the three isomeric toluols, and durol or tetramethyl-benzol. 
Aromatic hydrocarbons are also found freely in lignite tar, to some 
extent in wood-tar oil, in slate-tar oil, and in rock-paraflin oil. 

llie bulk of the benzene and toluol of to-dav is obtained from the 


cok(-()ven gases, which contain about 42 grammes per cubic metre, 
treating the gases with coal-tar fractionings, of higher boiling- 
P^)in(s, in spraying towers. 

Ibe winning of aromatic bodies by dry distillation should Ix' con- 
^'ilcred in connection with their formation by pyrogenic synthesis or 
h'f'o ^ oiulcnsation, by conducting aliphatic bodies through incandescent 
tubes. In dry distillation the retort walls take the place of the tuU's 
bT- 1^- 29, 2691 ; 10, 853 ; 20, 660). 


Alkyl-Benzols 

Ihf first place among the formation processc^s of alkyl-lxuizols 
'*"'^t be given to the reactions of nuclear synthesis (Vol. 1 .). 

1 li- ^ been repeatedly mentioned that various symmetrical 
kyl-benzols are formed by ixjlymeri.sation of alkyl-acetylenes in 
J'i pres(‘ncc of sulphuric acid, just as btmzene is produced by the 
P^^lymensation of acetylene. 

r,H,[i.3.5](CH,)„ mositylonc. Kor 
< ^>i-acetylcncs we may substitute ketones, acetone, ethyl-methyl- 
and treat them with sulphuric acid. 
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2. Much more general is the reaction discov ered in 1864 by Fittig ; 
action of Na upon a mixture of brominated benzene liydrocarbons in 
ether solution, with alkvl-bromides, and iodides (A. 129 , 369 ; 131 , 30J ; 
B. 21, 3185) : 

C.HjBr hCHal I iNa-C.HsCHa ^ Nal I Nalir 
C.HiBr.CjHj {-C,H J } 2Na=C,H/r*!!‘ * +NaBr. 

This reaction is a very valuable generalisation of W'iirtz's synthesis 
of the paraflins, by the action of sodium upon halogen alkyls (V'ol. J.). 
A few drops of acetic ester pronmtf tlie reaction, which is th( 
smoother, the higher the molecular weight of the alkyl iodide. 

3. The synthesis of tetramethyl-methane from acetone chloridi , 
and zinc methvl (Vol. I.), corresponds to the s\ nthesis of iso-propyl 
benzol out of benzol chloride and zinc methyl (B. 13 , 45), and of oin 
arny 1-benzol out of benzol chloride and zinc ethyl ; 

4. l:lssentially limited to aromatic com[X)unds, but in thex 
of very general utility, is the so-calh-d aluminium chloride synthoi^ 
discovered by Friedel and Crafts in 1877, and consisting in the actinii 
of alkyl-haloids upon benz< ne hydrocarbons in tin* i)resence of Al 
chlorid(*. 

In some cases tin* olehns react in the preseiiea* of IK I in a maninr 
similar to tin* alkyl-haloids (C. 1907, II. \(>()). 

Similar action is shown by zinc chloride, and es))(‘ciallv ireii 
chloride (€[). Xencki, B. 32 , 2414). Tin* .\1 ( hh)ride can sometime^ !)• 
n*placed by a mixture of sublimate and Al tilings (see B. 35 , 

Here it is probable that the alk\ 1 -haloids first form organic' compomub, 
which then act upon tin* hydrocarbons (('. 1900, I, 75^) ; B. 33 , 81 y. 
In some cases intermediate products have been priserved. Tlu* 
reaction between benzene, ethyl chloride, and Al chloride seems 1" 
traverse the following phases : 

2 C,H, ; i Al/ U Ai,(:b,Cdi 3 (<',Hds <'db > dic i 

.\i,(:i,,c.H3(c,ib),.(',ii, : 3 (:,h/,i ai/ i/r.ibtcdidaldB i ; 1. 

This reaction prodfict on heating dectmiposes into Iriethyl-ben/el. 
MCI, and the compound Al2n.i,QH3((’2H5)3, which uinler the action <<( 
HCl can convert a fresh molecule of benzene into triethybbenzol, so 
that one may alkylise a large quantity of benzene with very little Al 
chloride. Water dc-compiases the compound Al|CI,j.C*H3(CjH5)3 
AI(0H)2, HU, and triethybbenzol (/. pr. Ch. 2, 72 , 57). There is no 
difhciilty about replacing all the H atc»ms r)f benzene by methyl and 
ethyl groups (H, 14 , 2^23 ; 16 , 1745). Sonudimes (’S, acts favoiirablv 
as a dilinnt (A. 236 , 207 ; t p, B. 29 , 2884) : 

CIO 1 1 < , II, 11(1 1 ( .11,(11, 

2CIO;i I C.II, ^'’CL.2iicii(;,n,((;H,), 

(-CU.CI t C,H, (, 11 C 1 1 C,(CH,),. 
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chlorides, Ktliyl ether also ar s in th. ''’™’ ‘'“'‘I **'« 
hen/.oiie hydroc.'irhoiis with fornn’tion r>f AI^Cl,., yjjon 

I'Vh II. 755 ). I'-rniation of poly-cthylatcd benzols (C. 

sni,a;^^:rt;:t^t;wu::r•,.^£^^ P-'K'-. A1 .hloride is as 

linder snitabl e™., oi s b .f “ f®’’ «y«thesising 

of Al chloride, the sulc cralnrBom ! .rin ' f" "'®=>"^ 

and introduce it into another molecule of tin "/ “i 
tl.ia process, certain positions o m Ukvl r In 

in synthesis an.l in (lisintemtil, s sh^ ■'’7^ “7 I>«'I.> ''«I. I’oth 

of reactions (.Anschiilz and rnunendorf. H i 8 , 157 )"? "®'’®'”® 


y < .iKdf,), ^ 


i.Hi'H, 


t'.H.fr, 3 )((H,), ^ 


< < .1, 4)(i n,), f 

\ 


y 1. 4. f’Ufllt), ^ 




y 3 . 4 . 5](( U,), ^ 




(,1I, , 

of Al bn3o,'\he Ix'tizols, in the presence 
dll' resultant products (('. I'sqy, i 'j"| "'*** t>ron)ination of 

I'"- ?i'isL'tegr."t‘km"' ^iniilarly, both for synthesis and 

itu nil';" ; 2 gthi:"r - 

tins c.ase all carbo.xyls are split off aiu'l /h*T'’*'i ‘®t’t '^^*>nductton. In 
•ne formed : ^ ‘ ‘ " '"‘®' fnndamontal hyrir.x'arbons 


Itonzoicacid . ('..IIjCO^H - 
lolnylic acid ('ll/ JI.Coji . 
‘'"''"'“-‘<■■<1 . C.lldCOjH), 


Benzol 

tOj ! <'r,Ili('H, Toluol 
^^'<7 1 I'.H, Benzol. 


,S , , Benzol. 

h' /lydrofiat ■ o/inor/^iimc usiJucs in siihslilulion proJuds 

-;;cn..ra,ed HCl', -'l’'>tTio 

P 'tWe that in this rCcBo,. 1 Phnsphorus. It 

i tr'' tliphenvi-eihe C H o’ r h'"'’"." is easily 

0* the corresiromiiiig olclin-beiizols, like 
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C.HgCH : CHCH3 ami : CHg with Na and alcohol (B. 3 C, 

621, 1628, 1632 ; 37 , 1721). 

Properties. — The benzene hydrocarl ons arc mostly volatile liquids, 
though some polymethyl-benzols (durol, i)cnta- and hexamethyl- 
benzol, also hexa-cthyl-benzol) arc solid at ordinary temperatures. 
They possess a peculiar, and not unpleasant, odour, and are insolubh' 
in water, though soluble in alcohol and etlier. 'I'hey are themselves 
good solvents f(»r many organic compounds, which may be precipitated 
from them by means of petrol ether. 

Behaviour and Transformations.-— i. With reducing agents, especi- 
ally when the vapours are conducted with hydrogen over lincly divided 
nickel, the alkyl-benzols and benzene itself pass into hydro-cyclii 
hydrocarbons. HI produces a transposition of the six-membered into 
an isomeric five-membered hydrexarbon. 

2. Of great importance is the behaviour of alkyl-benzols in oxida- 
tion. Dilute nitric acid, chromic acid mixture, potassium permari- 
ganate, or ferricyanide convert the side chains of the benzene hoino- 
logues into COOH groups. The number of COOH groups prodmed, 
and their mutual positions, give information concerning the numla r 
and position of the alcohol radicles in the oxidised benzene carbu- 
hydrates. By careful oxidation, especially with .Mn()|K, intermedi.iti' 
products may be obtained, when the side chains are long, the oxidation 
taking place accorrling to the same rules as in the fatty bodies (< p, 
aromatic carboxylic acids). 

3. Chlorine and bromine, when cold, replace H atoms of the benzene 
nucleus, and on heating they replace the H atoms of the side chnin 
(see Toluol), 

4. Concentrated nitric acid yields nitro-compounds. 

5. Concentr.'ited sulphuric acid (hromposes alkyl-lx-nzols to siilphn- 
adds on healing, and, from these, the hydnx:arbons can be foriucd 
again (by inethfKl 9). A pnxess for separating out, and purifying, the 
benzols has been based upon this. 

h. L’nder the action of ozone the alkyl-benzols, and benzene itself, 
yield explrjsive triozonides, which are decomposed by water, with foi ina- 
tion of aliphatic aldehydes (A. 343 , 369). 

7. With chrornyl chloride CrD/'l, the homologous benzols yield 
compounds, ftran which water forms aromatic aldehydes, and ketones 

8. tin heating toluol or xylols with sulphur, stilbenc Cflllr/'ID 
CHC .Hj is forrm d, or methylated stilbene, and further Iransformatimi 
pr(;diirts (C. 1903, I. 502). 

Isomerism. Of tiie tirst member of the series, toluol, the theory 
only allows of one modihratiori, and this is the only one found. B*'' 
six If atoms benzene are equivalent. 

Of xylol or dimethyl-benzol three isomers arc possible, as it is *1 
di-substitution pr<Kliu:t ; 






fllfiU 

p.Xyioicvr,{[J,„y 


With these three known xylols ethyl-benzol C^HjCgHj is isomeric. 

Of bmiies with the formula C*H,„ eight isomers are possible, and 
these are all known : (i) three trimethyl-benzols ; ( 2 ) three ethyl* 
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niotliyl-benzols ; (3) two propyl-benzols : n-propyl- and isopropyl- 

bcMZol. 

3'he isomerisms are therefore determined by the position, number, 
homology, and isomerism of the alkyls entering the benzene in replace- 
ment of hydrogen. 

Constitution. — Of the syntheses of the alkyl-benzols, Fittig's reaction 
(see above) is especially valuable, as regards conclusions respecting 
constitution, since, as far as we know, no intramolecular atomic dis- 
placements occur in it, the alkyls taking the places vacated by the 
lialogen atom. Oxidation also helps in deciding about the number and 
posititm of the side chains. 

riie following table shows the most important alkyl-benzols : 


Niime. 

1 

P'ormula. 

M.p. 

B.p. 

Density. 

Toluol 

CJ !,(']{, . . 


no 3° 

08708 (13-1/4") 

Xvlnls, nimcthyl-licnzols 
nXvlol . 

C'.lLd-'Hs), 

-.jS" 

142° 

o-8<j32 (0") 

iii-Xvlol. iBoxylol 


-54“ 

1 

(>•8812 (o') 
o-88oi (o^^) 

l>-Xvlol . 


i 15“ 

138“ 

I'.lhvMK’nzol 

cjLciLcib ; ; 

136® 

0-8832 {o“) 

i linu'thyl-btMUOls 
ji.z.p Honiiniellithol 



* 75 "* 

Li.^ b Pseudo-cumol 



170* 


I. ;. 5 1 Mesitylene . 



i<> 4 - 5 ° 

0-8694 (9-8/4") 

Mtthyl-othyMx!iizols . 

c.iMCHsUC.iL) 


150“ 

0-8731 (i6“) 




».V>“ 

0 -861)0 (20“) 

p- or 



162^ 

0-8652 (2 1®) 

n-Pro]^yl-lK'nzol . 

C, 11,(1!, 



0-8810 (0") 

1 so[ ) r( ) |) y 1 - be n zol , CoiDOl 



154^ 

0-8798 (o'’) 

ri'Uaiiuthyl-benzol 

1,2, c i) dVchnitol . 

-■ 4“ 

204^ 

Isotlurol . 




o-s./u (0/4") 

>i,b|,.s] Durol 

Mflhyl isopropyblx'iizols 


70" 

i <)<>'’ 


175” 

0-8723 (o“) 

I'.Vl- 



175" 

0-8582 (i8'3 

, Cymol . 



1 75' 

0-805 

' ^'iilaiiiethvl-l)eiuol 


54 ^ 

230“ 

jltvimethvblH'nzol 

CUCH,), . 

104“ 

204'’ 


'nita ethyl-l)onzol 


J77" 

1 0 8985 (I9«) 

ethyl -benzol 


1 iyf 


! 

i 


l iom this table it is seen that the jiosition isomers of the same 
l"nnula, e.g. the tliree xylols, have closely adjoining melting-points. 
•HIk' dimethyl-benzols the o-coinpound boils at the highest tempera- 
' Hum come the meta- and finally the para-compound ; but the 
j’'^oinp()nnd has the highest melting-|K)int. Of the tetramethyl- 
(luroi is solid at ordinary temiK'ratures, also the pentamethyl-, 
‘f'xaincthyl., and hexa cthyl-lieiuols. 

oi(. ^ methyl group produces in the methyl-benzols an 

boiling-point by about 24'’ to 30'' : cp. toluol, xylols, 
sid ‘ ' penta-, and hexamethyl-benzols. Entry of CH, into a 

hf>n boiling-point by about 24“ : cp. toluol, ethyl- 

^^^^^^Undn-propyl-benzol > * 
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Toluol so cnilcd bcrause it is (obtained from the dry 

distillation of tolii balsam, is found in coal-tar in comj)any with tbio- 
tolcne or methvI-thioi>!u'nc U/.v.), and is very valnal)lc industrially. It 
is formed acconline; to the i^n-neral methods : 

(i) From bromo-ben/.ol, nu'thyl iodidi*, and sedinm ; 

(j) From beii/.ene, methyl chloride, .md Ai chloiide ; 

(3) h'rom tlie |)oIymethvl-ben/ols and AI chloridt* ; 

(4) From the three tolnylic aci(F, and the methvl-polycarboxvlif 
acids, by distillation with lime. etc. 

On reduction, toluol passes into hiXiihwiro-toluol ; by o.xidation with 
dih'ite IINO^, or chromic acid, into ben/, oic acid ; with chromyl chloride 
CrOo('h>, and water, or Mn(C, ( l.C,. and snlplmric acid, into la n,- 
aldehyde. On nitro^'enation it i^ives ( - and j'-iiilro-tohiol ; on sul}»hm - 
ising it yields much ]''-tohioI->nl|)lio at id, besides a 1 ttle o-ae'id. 

Chlorine has a remarkable' action upon tohie»l. At boilin^^-ix.iiit 
only the hydrogen e)f the side eJuun is replaee'd. ami we‘ ge t ; 

Benzyl chloride (\dIjC!l ,( 1 
Ben/al e hloiide ( Jl.ClICl., 

Ben/o-trie Florid*' C,JI-,C( 1 .,. 


In the Cold, on the' othe r haml, *■- ami p-( hloro-tolmh are g* lU'rat* d 
C,;Hj{ l.( Hj. In the {He>ence' of ioelim* ami s|)( < hlorine- only entei>> 

the mieleiis. even at * int iBe'iist**n ami (.eitmr, A. 139 , 511). 

But a little FCl. ta* ilitates e iurv into tin- seh' * hain (A. 272 , 150). *1 Iw 
sameeftect is prodmad bv -unlight. 

Hydrocarbons ( .fl,„. l.tlu l-b* n/**! i-^ iMirne rie' with tin' thre-e di- 
me-'thyI-l)e'nz«.F. Of th*' thn. .wIoF *.ernning m e-o.d-tar, iso- or n - 
xylol is mo-t aijinulant ami t*. him ally important. 

During oxnlaiion uith dilute lINo . .. ;,n*l . -xvlol are- e.xielis.d t- 
o-and I'-toiuyhr a. lel.aml th*' latt- r to., -ami 1 -phthahe ae iel n-sin-e tie. K . 

. ht.ix\ lol i-. attai k* el with gre.it' r eh tin nil v. Ih>tassinm permangan.ite 
also oxidiM . the thn .' xvloF t*. the . orn ^P*.miing tohiylic ae leU. mid 
Imallv to phthah* a. leF. H.Mi, elis-.lve. ami m-.xyh,l to xx'O- 
"dpln -acids (IF 10 , tope; 14 , On distilling raw xvlol with 

steam, p-xy!oI pa-^s* ., ov* r fust. 

o-Xylol I-. ;,K.. forni.d fi.,m ■ - 1 .r..mo-tn|ii„l, ( (LI .iml 
)M.li.(d hy 'I'pik It > in.,, acitl. Uimmir ,i. id Imni- 

It :,n,l H,(l, hki- iiiiihv . -d.Tiv.iliv<s. 

ni-XyloI nr iso-xylol, I In |iriH|iii.ij,)ii i,( (rum mcsiiylc iiir 

acK IV UMtiiit; "itli liinr, i, llirnu tii ,i|ly iin|K,t(;int, Tlii. l(■.ll li"ll 

gvnv iK-ally ,:,mni:.:t, ,n-xvli.l witli im sityl, whirl, tin' ,1. i,0 

ir m , “ .""'."p" '«■ fdalilidted, •llii> |>riivi- 

. in-i)0-,miiii |.,r tfic ti.|iiylii: ,,ti<| i.litli.ilir ari<ls(,'cmTat«i by tixiil.itiva 


0'^j <ot-<,ii,J dll'" I 

Mestylrnc .Me sil y). nir Inoxylol in Toluylu; ari.l Iwphth.ilH .'ui.i 

I>-Xylol. hy di.tillatiem of camphor .with Zn( L, alno from p-hreuno- 
'I aiul {Mlihreermi-lK-nzol, and Na (B. 10 , 1355). On oxid;»tion 
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with (liluto IINO^ it ^ivos lirst p-toluylif' acid, then tcrcphthalic acid 
and with CiOg tcrcphthalic a('id at once. In fuming sulphuric acid 
it decomposes, forming a well-crystallising sulplH)-acid. 

Ethyl-benzol ( ..ll^f |[2(’II,, also occurs in coal-tar (B. 24 , 105s) 
Prodm ed from hroiuo-hcn/ol, ethyl bromide, and sodium or ’benzol 
, thvi brojuide. and Al chl.n idc (B. 22 , Mj ) ; also by reduction of styrol 
(,!!,,( II ( llo. Dilute HND^ and chromic acid oxidise it to benzoic 
arid. ( rO/'l.^ I)roduccs phenyl-acetaldehyde CJI,j.ril2.(;iI(). 

Hydrocarbons ('„ 1 I,^ 'fhe isomerism of the eight compounds of 
tins tormula has already been iw.inted out above. For physical 
(onst.mts see table. 

Mesitylene, symmetrical trimethyUhen ol, occurs in coal-tar and in 
(crtain naphtha fracti.)nals (C. lipi, I. looj). and is prepared from 
at (tone ^•''.17) ‘'I' -dlylene with concentra'fcd snlj)huric acid (ep. 

P>. 29 , (tS-S, _>S<S.|). Ihe proof of its symmetrical structure is of funda- 
iiimtal importance for the location of the benzene sub>titution products. 
With dilute UNO.,, me'^ityIcne passes into mesitylenic and me>idinic 
aiids, or into uvitinic' and trimesinic acids: 


i ji. 


I ( If., 

i ( II.V 

' o II, 

M'-otvleiH- 


I I ( 0,11 

Oil, 

* a <11, 
.Mesitvli nu 


‘<‘. 11.1 


'.Hi OOjM 
I \ Itlllli. .u i<i 


y( 0 ,ll 

5 ( 0,11 


rninesinic a« ul. 


liidtr the intluence of <.zone. rncsitylene giv(s a tri-zonide 
winch Is sjilit by water with lormation of methyl-gly..x.:| ( .\ 343' 

Pseudo-cumol, |i. is also contaimsl in coal-tar. 

It N ( paiated from inesitvlene |)y means of thi‘ less soluble snlpho- 
'"d (h 9 , >5,S). Als.» fonmal from biomo-p-xylnl. and a-bromo-m- 
^Ooi. uiiK ii (letermin(‘s its con->titutn»n. 

Henii-melllthol, ^l. 2, \ -tnmethyl-heuuil, occtirs in Cfcil-t.ir (B 42 
.V"M): prepaia-d from isodnrylic aenl (', lL(bH,),( ( H >11 and front 
^■taoino-m-xylol with ( 11,1 and Na. ‘ 

II" tlinr rlhvl-lMluols l,,,vr l.n-,1 (r..m 111,, tlira. l.romo- 

W;;;C ^ ..,..1 Na. A 11 ar,. i„ 

P-Ethyl-Ioluol iu.|.. i(,. , ha.; lx-, n ol.tain.-.l fro„, |.-,n.-(hvl-slvrol 
(inri. I -( r. svl-k(.((mr ()>■ re<lii(-ti»n (H, 28 , -XifS ; 36 , i(>nj, 

- ropyl-beniol, (kmh l.roiiio-lM.n/,,|, ImuiiikIc' i,x|j,l,. 

I'ninml,.' '/ ria'' I 'f""' opropyl 

•‘‘'■"'•"I ( 1 C 36 , (.221. Also (oiiml in 

loi.zal , . ,1 ./ 'oljt't ('Vtitln-licallv (rom 

l>r"iiii.li' in.l (l n ‘ • 1 • t. ("opropvl rhlornlc 

Al/l i ..'V ‘ <r.»«si>-s.s r.-propvl hn.nmle, 

'>Ozol .via. '""PfoPyl hromi.!,-. tin- Al sv.Xl.csis k.x os isopropvl- 
till ill tl ” Iwmiiilo i.» HSdl, nnU-ss the pnH'i*ss is 

of isnnrrm * 1 I prcparal syntheticallv by the 

•^<'I>«'n»'..yl.lH;n 7 a,I II,) : ('ll, will, Na anil .aicni.ol 
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(B. 35 , 2640). In the aniinnl hndv ciinnil is oxidised to propyRpheiiol 

(B. 17 , 2551). 

In the hvdrocmbons C ,,>11,^ theory predicts 22 isomers: 


C.H,(CH,)4 

3 isomers 





‘ neph 

‘ ‘iiii, 

(i isotners 

3 isomers 

0 isomers 


4 isomers 


(rt) Tetramethyl-benzols C,jH2(CH3)i. Ihe three possible isomer^ 
are known : 

Durol, [1, 24,5]- (^r syni. tetramethxl-benzol, is found in coal-tar 
(B. 18 , 4044). Prcjmrcd from n-broino-pstauio-cumol and 4, <)-dibrom(i- 
ni-xyloi with CH^I and Xa; from toluol and pseudo<umol with CH.t I 
and A 1 chloride (B. 35 , 8f>-S) ; an<l fnmi pcnta- and hexamethyl-U-ii/oI 
with AIXl,;. On oxidation it pa^sis into durylic acid and cumidiiiK 
acid, thus proving its con'^titution (B. 11 , 41). Conc« iitriU'-d [{ ;>() 
converts diiiol into hr\ainrthyl-brn/.ol and tlie sulpho-acids of prehnitol 
pseiido-cumol, and isoxvlol, wliich can be sej)arated by means i.| 
their amides. Similar behaviour is shown by pentaiiietlivl and 
penta ethyl-ben/a ils. 

Isodurol, I, 2, 4. 5 - <ir unsyin. tetriimethyl-benzol, from bromo 
mesitylene, and Xa (B. 27 , 4 [41). which |)roves its constitution 
also from carnplior and Zn «-hl<>ride or iodide (B. 16 , 2259). By o.xida- 
tion it gives 4-iS(Klur^-lic a< id iB. 15 , 1.S54). and liiiaily, mellophaiiie 
acid. 


Prehnitol, 1, 2, 4, t - v-tetramethyl-benzol. from j-bromo-jisendo- 
cumol, and from 2. pdibnuno-m-xvl-d. ( 11,1 and Na (B. 21 , 2.'^2P 
O.xidi.ed to i.rehnitvlic a. id ( ,11 (B. 19 , 121^ and 

prehnitic acid (Vlv'‘ < ><dl),. 

(/;) Dimethyl-ethyl-benzols: 1.2. t .b.jc ,and^i, hdM> p iN . 
[r, 4, 4 , b p. i>:v, from c.imphor witli Zn( and nxline,' ami from tie’ 
corresponding dimettivbvinvi-lxn/oB by reduction (H. 23 , 2 ;tn. 

36 , ib47) , r 4, 5 , b j). 1S4 . from an tone and iiKtliyU‘thyl-ket..n( 
with SOjil . (li, 18 , ; 25 , 15 ;>). 

(c) Ihree diethyl-benzols <>\:dise tust to ethyl l>en/oic acids .md 
then to phthahe a. ids. p-Dlethyl-benzol, b.j>. '18 p. has also b.m 
(dnamed from i -.•thvbstvrol by redm tion (B. 36 . 11)44). 

(d) Methyl-n-propyl-benzols. The rn«»st imiMirlant is the p-com- 

fv'^oin ^ ^^'^'•'‘""I'p'pvl-lM-n/))! is found in light ri^in eil 

(A. 210 , 10), .\Iv, gmwiat.-rl on lu ating /rnc/ion^r ((/.r.) with phosplmius 

pentoxu e (A. 275 , 157) o-Methyl-isopropy|-ben/,ol has Iwen prejciml 
trorn o-bromo-( nmol v.ith .\a. and nmthvl iodide (B. 34 , 1950). 

Cymol, \1, Table, p. 55 ). found in 

Oman f,nra.w4, od )>/,;„ (|j, .^ds of ( umimun tymitiian be-idts 
cumin I f » nvd<*, in the oil front the so ds of (‘uuta vtrostt, in tluni' '-il. 
|>tus oil, and m.oe other etherir oik Breparrd from th\iic-l, 

V-'P" 7 '."d' ‘Vs ai. I6.7 .,i. or I’.o. (.\. 172; 

d/ I ■ ‘dher terjM'nes, with withdrawal f'f 

r : ^ 3 i xlime Ue must note the formation of cyrn"! "ii 

* mg fiirnin alidad with /im rlust. ami from ritral, Synthetic.dh , 

cvrnol is prr,d.m erl from |> brr)fTMxr,prc*pvl.k.nzol, CH,I and Na,wl.i< l> 

it> consmutmn (B. 24 . 4^,. 970 1362). Cymol has a plcasint 



IIKiHF.R liOMOLOGUHS OF TOLUOL 


59 

odour. The rymoLsulpho-siilt of barium (C’loHiaSO^jjBa f 3 HjO, 

, iu shiny scales, is characteristic. 

Hv dih>t^' ii^'O;,, and chromic acid mixture, cymol is converted into 
paratoliiylic acid and terephtlialic acid ; but in the animal organism it 
is oxidisi d to cuminic' acid, also on shaking up with XaHO and air. 
\lii()jlx yields p-oxy-isopropyl-benzoic acid (( (OHjLjU/'OOIL 
rh(‘ aetion of concentrated lINOj ujxm cymol, produces ptolyl-methyl- 
lo iniie (B. 19, 5^^^ ; 20, K. ^7^). 

(t) Hiitvl-benzols : n-Butyl-benzol, b.p. 180 °. Isobutyl-benzol, 

1) n i()7 . Sec.-butyl-benzol, b.p. 17.1'*, by reduction of sec.-butenyl- 
bdi/.'il t all-, {'(('ll:,) :('H( Ilj (L. Kjoo, L 591 : H. 35, Tert.- 

butyl-bonzol, i).p. Tin* latt<T is not attacked by bromine in 

in tlu' cold (H. 23, 2412 ; 27, ibio). 


Hir.nFK Ho.moi.oguhs of Toi.uor.- 


\Vc ina\' mention the bdlowing : 

llvoKo akhons ( ,, 11 „. ~PenUmelhyl - benzol and hexamelhyl- 

benzol fiom toluol, wlol. ni< Mtylene. ( 1, and .Md (H. 20, 8r)0). For 

Ih li iM ui with s' c Dtirtd. [1, 3, Sj-Dlethyi-methyl-benzoI, b.p. 

j(i(» , fiorn a mi.xliirecif accionr ami ineihvlH*th\ 1-ketone, with sulphuric 
1 1 1 ;i,2,4, 5: Trlmethyl-elhyl-benzol, dhyl^pscudo-cumol^ b.p. 207" 

(11, 25, iy;o; 36, it‘U) Ethyl-mesitylene, b.p. jo.s^ (H. 29, 2459; 
36, [1,3] Methyl-tert.-bulyl-benzol, b p.j85^ l87^ (xcurs in 

r«-i!i t -iOtc, (lie distillation pnKlm t of fir resiu ; prepared from 
tehiol, aoluitvl bromide, and Aljf 1^. Its trinitro-<lenvative forms 
iiriifuLti htu'ik (H. 27, itK)6), The isonuric p-tert.-butyl-toluol, b.p, 
i')|) . i> <il)(. lined from ((thiol and iMibutyl ahchol with finning suT 
I'liiiii' K id (C. i8<^8, 1. 450). .Xinvl-lH'ii/ids. see t'. l8(i(), 1. 77(1; H. 

35, Ki j }, 


l[vi>KeK AFi!o.\s ( ', jl I Hexamelhyl-benzol, by iv»l\mcrisaiion 
"f ' I'ltoin. 1( tie with SO^lIj; bv healing whdin chlori«ie with im tlul 

al('()h ,4 (,, 

,;oo ; aUo bv analogv with durol. InMthibh' in 
it iMiiiiut form a Miljiho-acid. INiias^ium jx rmanganate oxidises 
'f to b ii/ol-hexacarlxixvhc acid f'*(T()01l)^. mdlitlnc add. p-Dl-n- 
propyl-bcnzol, b.p. 219', from jvdibromo-lxui/ol, and p-n-Propyl- 
isopropyl-benrol, b.p. 212’. from cum\ I chlcrulc t U II UtLH,), 
Tin '<»<• txxlh's lx>th M(dd n jiropvTlHn7(-ii acid, 
ri( with diminic acid, on oxidation with IIXU^. Propyl- 
j^esitylene, h.ji. (iT. 29, 24V)); Isobutyl-mesllylene, b.p. 228' ; 
^o-amyl-mesilylen6, b.p. 24 r\ by reductimi of the coircsjxtnding 
'^''Vl IlK otvl. lirs (IV 37, 1715). 

ib 3, 5]-Trlethyl-benzol, b,p. 218*. from cthvTmetlul ketone with 
J'l p uuii idtl. from benzene, ethyl clilonde. and .\l,t 1* vvt' olnain, 
\v| ' 1' the as- or (i, 2, 4] tnethyl IhmizoI, h.p. 218". 

its"! I 1 ' ^' Ptrated fryin the funner by the greater stability of 

^ I " I''*’’" td, against phosphoric acid, and can al’^o obtained by 
d ‘Imihyl vinvl-lxuizol (/. pr Ch. 2. 65, 394 : H. 36. 
benifti ’^’^'^J-Telraethyl-beiiioh b p. 251'. [l,2,i,5] Tetnelbyl- 
Hexaeihiirhln P«nUelliyl-b«niol. 

21 )Si \ CgH|Hr or ether and Al|( I4 (H. 16, r74S ; 

• Optically active Hexyt-benioU C,Il*i ll,(T!,CH{CU,)(:,H*, 
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b.p. 220^, and CgIl5CII(('H)3.CIL.('H(('ll;j)o, l\p. lo;"*, 37 , 65.}, 

2308. Active p-IsopropyI-hexy!-benzoI (‘;,il7.('6H4(’llo.CH..Cll(('ll.,). 
CjHs, b.p. J()5^ (II 38 , J313). Heptyl-benzol ( 11, 

(' }{./■{(' Ill)-, (i^ 35 , 2t>45). Tert.-p-butyl-ethyl-benzol, b.p. 20() , 
from p biitvl-aceto-pluiione (t , -‘d. Tdrt.-p-dlbutyl-benzol, 

m.p. /h\ b.p. J >fr (T. U)0-|, 11. iiub 

By Pittite’s nu'thod the followinir mono- and di alkvl benzols with 
long side chain were obtained from bromo-lx nzol and broino-lolnol ; 
n-Octyl-benzoI, b.p. j()i . Cetyl-benzol m.p. 2/\ b.p.,. 

230^ 0-Methyl-cety 1 -benzol, m.p. s «> ’. b.i).,5 23<p. m-Mcthyl-cetyl- 
benzol, m.p. 10’ 12", b.p.,r 237'. p-Methyl-cetyl-benzol, m.p. 
b.p., 5 2.p)\ Octo-decyl-benzol, m.p. 3(» ', l).p.,5 2.|o (B. 21 , 31^2). 

2 . Halogen Derivatives o( the Benzene Hydrocarbons. 

A. Halogen Suhsiiiuiion Bkoduc is oe Benzene. 

As a cyclic triolehn, benzene, in sunlight, adds six atoms (1 or Hr, 
thus forming benzene hexachlorule and lx ii/eiie hexaliromide 
bodies which, as derivatives of cyclohexane, are treated liter in < (ai 
nection with hexah\dro-benzol. lint llie 11 atoms altai hed to tin 
benzene nucleus are also easily rej'luaal b\ chlorine and bromine 
more easily than the H atoms of the paraftiin. 

Properties and Behaviour.- The halogen benzoB are partly' ( olen 
less liquids, partly colourless (rystalline «ompoun(ls. Tin y ha\( .■ 
feeble, but not unpleasant, odour. Thev are in>t '-ohihle in watir, 
but easily in other solvints, and volatilise without decomposition 
Of the dihalogeii ixnzols tin* para-ronip<»und'' an- Noliii, at ordiiiar\ 
temperatures. Thev nn-lt at higher iemp<ratnres than the ortlm 
and meta-comp)onnds, but l.)oil at lower temjx ralures, 

There is a remarkahlv (lose attaclmnait of tin- halogen atoms to 
the benzene nucleus. Ihey do not maki' a double deconiposilioti 
(or only with great difticnlty) with alkaline hsdroxides, ammonia, 
potassium cyanide, etc. (B. 18 , 335; 20 , R. 712); hut metals lik- 
Mg, Na, and ( u extract halogens, espei ialh' from benzol l)roini<les and 
iodides, 1 his is of importance for the syntln sis rT homologous henzeiie 
hydrocarbons. There is a notable fa< ility of reaction of ehloro-, hronio-, 
and iodo-benzol with pi{)eridin, forming phanyl-pipcridin ; prolonged 
heating with dimethyl-amine leads to diinethvl-aniline (B. 21 , 2270 i 
C. i8()8, II. 478). Small quantities of powdered ( (jjiper, or cijppi r 
salts, which act catalytically, greatly favour the transformation will 
ammonia, and amines ((., 1909, 1 . 475 ; IT 40,4541). Sodium amalgam 
in alcoholic solution, HI {(’. 1898, H. 422 ; /. pr, Ch, 2, 66, sfq), and 
phosphorus, as well as Ni and H at zyo'^ (('. 190,1, I. 7^0), reduce the 
halogen benzols to benzene. 

Fluoro-benzols are formed from benzol-diazo-piperididene by adding 
hydrofluoric acid (Wallach, A. 243 , 221) 

C,H jN = N— N( 1. 2 1 1 |.'l = €,1 l,I'l I N, I N 1 1 ,C,1 1 11 1-1 . 

They are formed from the lx>nzol-diazoniiim rlilorhles, sulpliateH, 
and Hiwrijles {q.v.) by decomposition witfi acineoiis solutions of 111' 
. lH(j8, 1. 1224 : n/w, I. 145 ; 1905, I. 1230). 
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Fluoro-benzol C.ll,!.-, i,.,,. sy-, 

Ixeii obtained by healing flnoro-benzoic acid with HCl 
p-DIfluoro-benzoI < ,ll4[i,.(]E,, b.p. 88“, 1) l u. 

Chloro-bewols. Mod. s of formation (i) En c chloriiio acts but 
>l()wl\’ upon benzene. Its action is assisted by I, .Mot I. VCI, (f i,^,. 

1 . .''/I, I'etl:, (*.' y’W; or Aldj. t hlorination can also bci 

.moiiiplislicd with I'bl l^.jMljt 1 (t , i,,o(, I. j8,(, 570). 

{ >} 1 he hydroxyl f,’roup of the phenols is chlorinated with difficulty 
liy Vi I5 : in tlic inlid-plu nulh this n-placcnn nt is easier. ^ 

(;) A very nnixirtanl process for forming chloro-beii/ols and 
aroiiialic lialogeii derivatives gen. rallv. is ba.^id upon th(‘ traiisforma- 
of tile so called diazo-comiK>unds, obtained from amidcz-com- 
pouiitls, the reduction luoducts of nitro-componnds. 'J'luse reactions 
involve no atomu' disphu ament, tin* chlorim* taking the plak* pre- 
viously oempied by the diazo-, amido-, .>i- nitro-groiip ^ 

Benzol-dlazonium-chloride < 1 Celljt 1 -N . 

If, therefore in the di- and |).ily-,ulKtitution products the eonsti- 
imion of one of these IxmIus is known, the constitution of the others 

IS (lett rinined. 


Name. 


.Mon()t:hIi iiti-honzol 
: I, <! ■(")-I Mchltiro-lK'iuol . . ■ 

[1. 3 hlore-lKMizol . 

!i. 1 -(1>)-I)i( hloro-b<‘ii/ol . 

!•> -/ .b‘('')‘l*^ivhloro-lw'ji 7 ol 
fi. *!, 4 -(as)-Iiirhl<)ro-t>cn7el 
.1. ,C .“i 1 1 irhloro iKTi/til 
b 3. 4 -(v’l-Tclrachlnro Ix-nful 
A *’ .'c 1 <’lrachl<iro lK’n/el 

A 4, y, (s)- 1 ctrai hlitro-lK'ii/ul 
O’litiu lil(»rti-l.K’iuol . 

Hcxachloro Ivciuol . [ ’ 1 


Formula. 


<*»b( 1 




. 11 ( 1 , 


Mj>. i 

Hp. ! 

1 ). 


I 

11 JeS (o^) 


I {C P 


i-i 


■ 5 .V 

1 


lO'’ 

US' 


<‘.1 

21 \ 


SV 






.v>' 



• i: 

z-n 


.VC’’ 



iJlO' j 




tern d wi,;;’‘’?e'''i''' l>-'''>l.lore,.lvnzol is mostly 

i ''»-4 ’i sA,, ; ' A '' P'l>a.loro. 

I' ■i;""--- (V;.) "ith I'll,. loi.h.r 

""I 1 1 sli.r 'l ■ 1 l••llallor..-K■|„ol Melds I,.-. I tiichloro 

'■'nhe\i;, ;iA,!i "■ '5-"'' o.a.,u.M.siic. 

)i nzols, Is then b. haMour on niliof;( nation : 
»el)!clIlo[";l;^"'"j !',• c ijH liIoro 4.nitio l» n,<.l, , ,• 

:: i.A’itiijrt::::-!:;:;;:!; y; 

'I'ZSl’d ■; ' '‘'or- ••rlH.n •) has also Ks „ obtained 

'"''•'"ves (It 29 8 - 1 ; T " 'x "rol'. .oi't other Ih uzc.ic 

. X/'i). It IS also fornicl on 


bV„ PP' indescenl tiilH- on.hic.,n« . II. I. or 



oi.v»«ii 

(Ik 33 , j88 .( ; 


1 1... I ' « l^ ais 

MlbsstltUtl 


‘roiiun,. ‘ v; %iinai suoMiniuon. tliiough 

and I|X() <»r a nnxture of sulnhur 

,r.). 


le /oV ’’.A”' C 

hi) from tiiazo^’onijiuunds {q. 
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Name. Formula. 

M.p. 

B.p. 

D. 

Monobroino'bcnzol . (.^lIjBr 

3 «' 

is 5 ' 

I 517 (0^') 

[r, 2]-(o)-Dibromo-benzol . C.'*ll4Hr, 

1 • 

224' 


[i, 3]-(m)'Dibromo-benzol 

6 - 3 " • 

21 *)- 4 ^ • 


[i, .j]-(p)-Dibromo-tH.'nzol 

8 ./ 

2 0/' 


[i, 2, 3j-(v)-Tribromo-benzol . Cjlljllfj 

Sf 



[i, 2, 4]-(as)-Tribromo-bonzol . 

44’ 

275'' 


[i, 3, 5]-(s)-Tribroino-tH.Muol 

II')'’ 

278’ 


[i, 2, 3, 4:-(v)-Tetrabromo iK'nzol CjHillfi 




[1,2, 3,5]-(^=’)' l^t*‘^f’*’o>no-benzul 

.).s ■ 

320’ 


[i, 2, 4, 5]-(s)-Tetrabromo-lx‘nzol 

175 


(B. I')! ) 

Pentabromo-benzol . . ('jHHr, 

l(K) ' 


(t . IiA>0, 1 ■ 

Hcxabroino-benzol . . . C',Mr, 

J 15 ’ 




Of the clibronio-bonzols we obtain <ni bnaniiiatiiai of bt ii/ciir will, 
lieat chiefly the p (dni{)oiiiuN. more rareK the o coinpouiuls (H, 10, 
1345). C haracteristic of the dibiomo Ikm / oG , as of the dii liloiM 
benzols, is their behaviour (ni nitroi^eiiation. 

The generation of tribromo-bnizois from ih*‘ three dilmmio-ben/ob 
has been used for constitution detminnaljons of all ihcM* bodh ' 
(Kdrner). Hexabrorno-benzol is g<‘neraied bv In aimg ( Ih* to .'oo 
Chloro-bromo-benzols, »re C. I. .S ‘5 ; ll. <,50. 
lodO'benzols are obt<iined (i) by Inciting benzene, iodine, an i 
HI to 200'^ /Kekule). I he .n tion is reprex-nted b\ tin i <|uali"ii 
(A. 137, i6r) : 


5(VI,I 311,0. 

(2) By treating benzme with a mixture of and HNO^ (B. 33, 
2(S75 ; C, 1901, II. 750). 

(3) More Usually, io<lo-benzoR are jirep.ired from the corresponding; 
amido-compounds with the In-lp (»f the <liazo-<,..miH)unds (y r-.). 

(4) Bromo benzol may bt' tran.->f(jrmed to i<alo-ben/ol l)y changinL; 
it in ether solution to phenyl-magnesium f)romi<l<', and then Irealiiu; 
with iodine (C.^'. 1903, I. 3i<S) ; 


( .IIjMgFir - (',11^1 ^ MgHrl. 


Name, 


lodo-benzol 

[i, 2]-(o)-Di-iodo-b€nzol 
[i, 3 j-{ni)-Di-iocIo-benzol 
4 T(P)’Bi-iodo-lx;nzol 
[*» 2, 3 ]-(v)-Tri-io(lo-beiizol . 

[ii 2, ri-io<lo-benz<)l . 

[*• 3 > 5 ]’{s)'tri-iodo-b«:nzol . 

2, 3 . 4 ]'(v)-Tetra-io(lo benzol 
fi, 2, 4, 6]-{a.s)-Totra-iodo-benzol 

2, 4 , 5 j-(^i)-Tctra'iodo-bcnzol 

Penta-iodo-bcnzol 

Hexa-iodo-benzol 


Formula. 

M.p. 

C 4 H 4 I 

- Uj” 


1-2 7" 


4.*'* 


I 2 «)'’ 


I tb’ • 


bi-i" • 


1 84-4'* 

^"«iiiG 

1 p/" • 


148" 

c,iu 4 

2 , 54 " • 

172 '' 


M'J" 130 * 


H.p. 


18H" 
2 Mb'* 

2H5« 


HCC 

H 84, .3343 ; 

C. i«zoi, 11. 53 > 


carboxylic acids during thorough iodination of Izcnzol' 

carooxyiic acids (benzoic acid, tcrcphtl.alic acid) with iodine and 
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ftmiing sulphuric acid. It forms nnldisli-brown needles which melt 
and deromj>ose at (H. 29. ib ji). 

1, 3 , 5 -TrI-Iodo- 2 .chIoro-benrol (( . 1. 632). AlK»ut Bromo-lodo- 

benzols(H. 29 , 1405 : C. !«<)<), II. 371). l, 3 . 5 -TrI-lodo- 2 . 4 , 6-lribromo- 
benzols C'jHgC. m.p. 322'’ (C. iHffS, 11. <^72). 

Iodide chlorides ; lodoso-benzol ; lodo-benzol ; DIphenyl-iodonium 
hydroxide. -The iodo-l)enzols and tlieir homolo^ucs, by the action of 
(iilnriiic or sub^laiufs easily lilnTating «hloiin(', me fran>formed into 
i,.did( -chlorides, r.g. phenyl iodide -chloride C^IIJCI, (Willgerixlt. 
iSSi)). riiese contain dilorine bound to io<iine. and ina\ therefore be 
r.hrred to iodine trichloride ICI^. Th,* formation of these ptcuhar 
cojiipounds is useful for the chara( 1» risaiion <T icKlinaled iH-n/ene 
ddivalives. The iodo-clilorides are easily changial into if doso- 
bi n/ols, and should be regardcfl as the chlor-anhydruh s of the laller. 
l niiii the iodoso Ix-n/.ols we arrive thuiiigh oxulation at th<* ifnlo- 
h. n/oK, c.,-:. ^'fom iofloso and |(m1o-I)i ii/t.) \v<' finall)- (d-tain 

till '-tioii^K' basic diphenyl-iotloimiin lualroxidr, 

Phcnyl-lodo-chlorlde Ij. \elh,w neulhs. form. .! on <onduct- 

in,e chluiiiie thnuigh a s«duti<*n of lodo Ihti/oI in dilortdoim. I^y 
lir.iting It is changed into j> UKh^ chloro-ln n/fd with liU ration of 
(<■. I'/'i;, I. I II, S ; H. .(.J). Stuk. .1 tip «nli w.it.tf ,111.1 .tlkalii-S 
er other l)as(s, it yields iinloso Ih n/o| : 


•S'UH 1, • .’KOIl 1,11,10 . iKI • u,o 

lodoso-beniol (',11,10 is .m iinuTplKiti-. sut>>iatu-r < xpl.Kiiiif; alx.tit 
-i'> treated with acidulatnl KI solution.it gives up its owgt n with 
ni'eratioii of the eijuivalent (piantity of KHline: 

i jKI ; 2( lljCOOH ( i iCH^tOOK • 2 I • HjO. 

th 0 ^' 11 ' Giaracter, and yields salts denvable from the h\ ix>‘ 

y liko ( ,ll,l(0(MriI,y.i; mils. Ih.'r..- 

it^losodx-ii/.ol chloride. 

'^''iliiigVntvmr^ *^***^^^ heating ukIoso-IhiizoI b\ Hm H. 01 by 

2 C.H»I0. C.lljl f C.H^IO^; 

V' •<''J<'s<>-l>.w,ol with hviHHliIi.r.nts ,,.,.1. .-r tir.it- 
^5^7 : ( 1 ) H qo ''’*^** hleachmg-|x»\vd(i s<»luhon (H. 29. 

'ixidaliciri >viii L-’ O™’’'! 'lirr. t (roiii imio U luol l>v 

33 sill I aiKl concentrated H,SO, (( .iros r.aK.ni, 

■ '* 

*«ll,loi' \viii7*'^^lk* violds beniol-iodo-Duorid* 

Wphenvi. Inalol iodo-Niiz..! (H. 34, .-(..it), 

^"liiii.'ii. (,< 11 ,...,, . ?*, (f .ll.l.leil IS only known in ai|iia>us 
lii ii/dl will, n,,,;..', • snaking up ,a mixture of iodoso- and iixlo- 

'■ '"wst silver oxide, according to the equation 

'O.Ag. 

iodo-benrol with KI solution (B. 2». 
forms salts r«c hydroxide has a strong alkaline n^action, 
resembling those of thallium ' ihe nnri 
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iiitriitf arc very soluble. I lu* cliluriilc aiu.1 bi<imi(lc lorni whiii 
precipitates. 

Diphenyl-iodonlum iodide (('ellsb,!.! is polynurie with iodo-ben/ol 
It forms \ <' 1 K)\\ needles soluble in aleoliol with ditlieulty. They nit li 
at i75''-i70", formin.Gf iotlo benzol (\'. It. 27 , I3()j ; 28 . K. .Soi, 

Fat-aroniatie iodoniuin sabs are obtained bv Iransfonnation of 
acetyleiu -silver chloride with aromatic iodo ehloi idis : 


.C.H.ICl. MIC.CAs.AkCI nuc : , 

Dichloro-viityl-phenyl-iodonium chloride, m.p. 17.^". ltionn>i> 

decomju:is<s at loj-. riu‘ frrc ba^- is unstable (.\. 369 , 1.5-). 

number of h(/niolo!.;ous ami ^ubsntutid unlo ehloridi s, lodn (, 
and iodo-ln nzols, and iiKloninm h\ dro\i(ii lia\f bt « u pii paitd i- ' 
C. Kjoo, 1 . 7bi ; i()oj. II. It. 34 , th»b. ;f,oi) ; 37 , i ;oi ■ 39 

2O9). 

H. H.uoc.kn Di-kivaiivks oi* rm- .\i kvi.-Hi.nzoi.s. 


I nd(T the same eoinhtion- as in beii/rii.- itself, in (lie cold, in iln 
presence of I, Mot 1 ^, \( l'«bl,. sulphur biuinidi , and UNO, (ll. 33 , 

J8X5), so in the alkv l-!)en/.oN the ( hlnnne and bri'inine atoms i ni.; 
almost solely into the b»n/.enc ii'idiie, and aromatic siibstituti* 1. 
products arc formed, rims, tohiol \iel<!. ; 

H;,— , 11,' l.bll, ->t ,ll,t l,t 1|,„ et. . 

IK ^'<;dljltrri!^ ><cllalbd H3. etc. 

But on condiK ting d and Br thron.gh tin boihng alk\ l-b. n/ei 
hardly anything but the h\(ho:r.r, of tin- ^nh .bain 1. lephie,.!, .ml 
ahpliatic substitution jmdin 1. are (»btam. < 1 . ^hu^ from toluol 

( gifjt H3 gfljMKt 1 _>( fj, < ll 

l^H-n/yl chlorid. Iten/.d chhuide Iten/o-ti irhlorid. 
arc obtained, corresponding to 


Clf^t Il^d ( ll.,( IK 1,. . 

lUhyl chh^rifle 1-thvlidenr . hloii<h 

Ihe^c arc dealt with in contn i tion will, the 
compound,^ ; 


-> ( ll.d ( I, 

Metlu 1 ( lilorofoi 111. 

coiie-,jM)ndmg o.w .geiiat' e 




''<• 35: m! 1 iiro <''*■ 20- *< 5 ''- ; ■ r 

into l^dilorisopropy : ,.ai/ol 7 |X 26''k i' '’i ' '' '“"'"'('’■I’""," 

reaK,ms tl', pr K;. ■"‘'I 

-ra.s an i;.o,n,o.:n,:::iciKmSr:;4; 
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The two other methods for preparing the halogen derivatives of 
benzene, viz. the action of halogen phosphorus compounds upon 
o.w-benzols, and the transfonnation of the corresponding diazo-com* 
pounds, give alkyl-benzols, with substitution of halogens in tin benzene 
residue. A substitution ran lake placr both in tin* aromatic aiul the 
aliphatic residue of the sann* alkyl-benzol. Flic halogen atoms entering 
the side chain are always capable of reaction. Ihey freely exchange 
for radicles, whereas the halogen atoms (‘ntering till' benzene residue 
are very strongly bound. The aromatic moncdialogen derivatives of 
the alkyl-benzols, especially the broinalkyl-ben/ols, are often ustcl 
for building up higher alkyl-lx-nzols by iittig's nu-thod. (){ some 
importance for recogni^ing the constitution is th<* oxidation of the 
side chains to carboxyl groups, whi< h enaliles us also to determine ilie 
halogen atoms in the side chains. 

With sodium amalgam in alcoliolir solution, or with 111. th. 
halogens are replacaal by hy<lrogen. 

()f the very numerou.s aroinatie h.ih'gm snbMitiitioii product^ of 
this kind we may here enumerate the siinj.lt st rej^reM-ntative^ (d the 
inonohalogeti toluols : 


, Formula. \J j. 


I, o-Muoro- toluol . j CH, i tyH, i I-' 

I, 3 , , m-['luoro-tnlnol ' ( H, i I 

1 I, , I'-l'luoro-toluol . ' CHj I , I* 

1. - . o Cliloro-toUu.l fH, I tyil, 2 ( r 

I 3 . , ina hloro-toluol . : (H, i 1 ^ \ 

‘ I/, pa hloro-loluol . ( M, l ayii, ^'ci 

I . <> I3romo tohiol ( H, i C.H, z Hr 

P 3 ; . m-Brofuo.toluol <11, i C.IL' \ Hr 

' 1 . p-Hroino toluol , ; ('U,tT,(yn /4 Hr 

‘ . o-I(Klo toluol . , ( H, I i I 

3 ; . m-Iod,). toluol < H,li a I 

'■ I . p-lo(io-toiii,,i ' CH, 

1 


1 1 1 
1 1 -j' 

I JO 

I s>' 

le V 
1 ) 



;i I 



“ - and i)-Mu<.ro-toluois have Imm pie|>areti b\ ilu ^auu 
the ' ** 11 ^ Ibioro-benzol. On rhh.nnaling or bn'nun.iting it. hut] m 
Doiin.'l ^ 1 ^'* pnstnce of itHlme nr FeClj. p.tra an.l e.rthoctun- 

HKiv nearly npial nuantities. The ji chiMio-toluol 

suh)liiir ^ ^*^*’*^' ‘ec<»m|H)und b\- In atinc t so w ith 

Ml t'l ’ ''hen the <>'< omjxuind forms a sulpho av iil 
"btaiiiefl'r rnonobromee. and immo-nsit. jnluoN ina\ In 

from tho ‘‘‘‘^<nn})osition of tluMliaza‘-\:omjsuin<is i./.; ,! obtained 

^"I'lols or loluidinenes. Mk' n- .nxi j> elibno 

”^d)roni()-ioi! o' Y ^*^‘**^* ‘ '’rresjvuidmg t(»!unlins, ih,« 

f^duidin to m l ohtainctf by brominating au lo-p 

k^oiip by ^ Tt jdacing tlic aimd<‘- 

<H^lainod from pim tliv i A.- 
this proce methylene (ha«Ttt> acriU ( .stcr. 

^^'-uisuf p('i first prcpanal In 

voi. n ' * splits into HCl and diliytlro nt-chloro toluol. 

F 
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Bromine withdraws two H atoms from this body, and m-chloro-toluol 
is formed (B. 27 , 3010) : 

CH3 CII3 t’lb CH3 

C=rCH— CO — > C CH— cn, — c - ('ll -cci — ^C=. cii- ('( I 
CHj-CHj -CH, CII3 -ClV-Clb CH, -^CU, ~(‘1I (^ll Cil- Cll 


If wo start from cthvlidene-binaceto-aretir este r, we obtain [i, 5, 5 . 
chloro-m-xylol (B. 29 , 310); ami i. 3. <>j-ohloro-oymol has bem 
similarlv obtained from menthone or koto lioxah\ {lrt)-j)-oymol (B. 29 , 

314)- 

The iodoso- and iodo-oemipoiinds oorre>punding to p-iodo-toluel 
are known (B. 26 , 35S : 27 , io<)3)- 

For the halogen tohiols their transformation into solid nilrodialoiii n, 
toluols, and their oxidation to the liaktgeii bm/oie aeids of known 
constitution, are characteristic. Chrutnu acid oxidises the m- and p 
lialogen toluols to the ('orre>ponding (arb<e\vli<- acids, Imt it con, 
pU'tely burns up the o halogen toluol-. Bv l)oiling with dilute- UNO,, 
by potassium permanganate or p<»ta— iiim feme \anide, all the tiin. 
isomers, including the ortho-compound-, are < onverted into c.irboxvir 
acitls. 

Of (iromutic e/j-Z/a/egen tidiu'is with -imilar halogens six i-oim is ,in 
possible. The -ix isonn rn dichloio-Oibiols .ue known (IT 29 , K, 

They are isomeric with b. n/al < blond*- t Ihl.^, and th<- tlii'M 
chlorodxnzyl chloride-- Cl( ,.lij( II3 1 , l-nr parti* ulars «d the- liigln r 
chlorinaMon product- of t*.lu**i. |I. ii;,s , |I. 

etc. The six i-om*'ri< dibr*.ni*)-t*>luols ami *li todo-i*.luols hav* .ili 
be* 11 *)btaini <i (( . i<jo, I. 5~’S). I’« ntabr*‘m*> tolu*;l is pri'par*-*! fo il', 
siiberam- and bromine. Tin- six i-<tm* n< : ribt*)ni*» \\ lob. ai* .')! 
known (< . iryoP, If. 

1 he- feillowiiig t.d)li- (orilaiii' the i a-ib. pr* {'ar* *l Itfeuno ei« ri\ atro ' 
of p*;lym(-lhvM)* nzols ; 


N.ifie- 

1,2. t -broni., o xvlol. 

I, c 4 -ttroinrein-xylol 
, f , 2 . I firorao p xyh/l 
Tribromo-hcmniu'lhthol 

C 1 . psfM.Ufu 

f. 2 , I, • i >ibroni*> pvi)(!(»< ufnol 

i ril)rotiif)-p'>» (i>l*'»(' uiietl 
iim’m t ■, Icnr 
Oitjrorno rn'-sUvlfte- 

Tribromo i;;r<.ilvi»rH- 
Monf)t)rranf» |)r* hnitol 
T^ihrornw pr»*tjnil,'il 
M*)nolirririueivKlijrf>l 

M*^>n<')t)rorno '’tiirol 
beboaiiu fpirol 

b.r.)?no-p*-ntarn* tliyl hr:,/,,l 


M|>. lip. 

C 21 I ' 

2<M’ 

-■ t ') 

2 \ : 

e'j 2 'M 

22 I 

I ■ > 2 2 S 

'^1*1' , 2 S 

2 2 I ' 

V' i -'cC 

2 ir> ‘ : 

' -i.st’ 

itH)' 1 

or : 2e*2 ' 

i*>o" • 0 7 

ifK)’ 2S(* 


I0-, ,iko r. mark, ,1,1, niti.il.al Milplmrk' acid can lrand, r 

y'’''’'- "< 'dkyl droiijn-. It thus conv(Tt» imincilin'ni" 

<iuroi iirsi int,. -ld,r.,nm dtirol and th.-n into liirol (H. 26 , 
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A number of i(Klinalr{i alkyl-lxnzols have, like icjclo-lanzol itself, 
been prepared by iiK'ans of sulphur iodide and IINO^ (see B. 33 , 2875). 

('()nrerninf< tlie influence of alkyl groups in the “ reverse substitu- 
tion ” of iodine in iodinated benzols, see ] . pr. Cli. 2, 65 , 564. 


3. Nitrogen Derivatives of Benzene Hydrocarbons in which the 
nitrogenated n'sidue is connect<*d with the benzene nucleus b\- 
nitrogen linking. 

These com])ounds may be classiTu'd by the number of nitrogen 
.ituins contained in tin- rc'sidues. The first class is formed l>y coni- 
iiinds in which the nitrogen group only contains one* nitrogen atom, 
his is headed by the* wi/ze-comixcunds, so characte ristic of the benzi ne 
rivatues in ge neral, which form th(> b.ise s for obtaining the succeed- 
grt»u|)>. rhen eoin<‘ tlie e)nipound>, which ceemprise the 

in rators of man\’ < oal-tar elves and aromatic l)oeli( s of therape'utic 
iil)(irtan('e. A link between Ixeth gre)uj>s i" formed liy the nitroso- 
1(1 the fi liydroxvlarnifti' comjxamds. 

rile second e'la^s is formed bv tin- eompemneB in which the niiro- 
nated n sidue coniaiiiN two or me>n‘ N atoms mutually linked. Two 
atemis are' ('arrieal by iln- ntho dwnits, the* niiro^i^-^-iwdroxyl- 
miui"', tile nitrosdvtint's, the «/:('\v-compound-'. the- the 

iicii- and the- a:e-< a.mjxiuneB, ITiree’ N atom^ are carried by the' 
i/Mwi-h\dr.i/ins. the omjx.uneB. and the 

tiiiixiiind'' : four N atom'' bv the- e/ia:e-hv<lr,t/ide*s or leuzvlt ne- rom- 
einids, aiiel the* te ti a/iuu " , live' N ateiius by the' - 

"iiiieDiiiieR ; and eight N atoiii'' b\' the* or 

Oiir knowledge <*1 se»me e)f these classes of bixlie'' ha'' a< tphred the 
natot iinjiortain e, e\e ii (e»r tlm chemistrx' of the inorganic nitrogen 
"nipoiiiKb. If \vc imagine thc'-e* nmete'e n group" <*1 aromatn nitroge n 
eiiiponnd" derived from tin' meeigaim nitroge n ce..m}X)untl" obtamesl 
>v re ing the aromatie re "leliie s bv h\elroge n, the n eeiit of the mru'teen, 
'nly six oceiir free- or m morganie < eintjeoundN. and tlu '^e are jernue ei n. 
K'ilVV tvpe in the foUeeWlllg h"t ; 


' . (inijH. mills , 

' \ i/f ( , linj,, 

' iwttsr I i)tii{siiinii> . 

I ■OH/i/,) I . HijjKniHels 
' i/»" iniinu- •> 

•VUe.'.- H 
, •' e/» 


elclivcel tr«‘Sn H.NO, 

. II NO 

H.NHOH 

H.NH, 

H.NH.NO, 

, n N{OHi NO 
n NH NO 
HN N OM 


, II Nil NO ex it No 'Hi N 

'"nijuimiiis .... HN N.H 


■ e()in|v„in«!" 

V iiMuga cenn|K)u 
' " "«c/(».<nm}Xeunrls 

S, j ' 

'■ '"'"-/-e K.nijw.ui 

' or Of/ 


O 

H N N H 

H.NH.NH, 

H N(NO\ NH, 

H N N NH, 

HN N NHOH 



HN NNUNH, 

H NH N.^ N NH, 

HN-N NH N NH 
H,N,N,NH.N;N.NHN:NH. 
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The first three groups will be dealt with in the succession shown, 
but the others will be arranged by their genetic rather than their 
systematic relations, as follows : — Nitroso-j 9 -hy(lroxylamines ; Amido- 
compounds; Nitroso - amines ; Nitro - amines ; Diazo - compounds ; 
Diazo-amido-compounds ; BisHliazo-amidoH'()injM)unds ; l)iazo ()x\ 
amido- and Azo-imido-compounds ; Azoxy- and Azo-compounds 
Hydrazines; Nitroso- hydrazines ; Tetrazones; Diazo- hydrazo- or 
Buzylene compounds ; and Octazones. 


I. Nitro-Derivatives of Benzene and the Alkye-Benzols. 

Benzene and the alkyl-benzols which contain H atoms attached to 
the nucleus easily give nitro-derivatives under the action of nitric acid ; 

C.H.+NO,OH=.C «HjNO, * H,0. 

In these compounds of a more or le^s yellow colour the nitrogen of 
the nitro-group is directly linked with a carl)on atom, as in nitro 
methane, for on reduction we obtain amido-cornpounds ; 

In the previous chapter it was stated that all the H atoms of Imi 
zene may be replaced by chlorine and bromine. This does not a[)pl\ 
to the nitro-groups. The two first nitro-groups enter without dilti- 
culty, but the third encounters m(»re resistance, and it has not lx ( ii 
found possible to introduce more than three nitro-groups into ,i 
benzene derivative. 

A mixture of one part HNO3 P-^rts IIjS04 acts nK-o 

energetically than HXO3 alone, as the sulphuru add withdraws watn 
Di- and trinitro-products an- mostly obtained thus, A less complri( 
nitrogcnation is attained by fir>t dissolving in gl.icial acetic, acid and 
chloroform (B. 42 , 4151). 

The more alkyl groups are contained in a benzene hydrocarbon, 
the more easily it is nitrogenated. 1 he production of nitro-phern'b 
during such nitrogcnation may be explained by assuming an addition 
tbe K-nzene ring, and tlu' libiTation o| 
HN02on the one hand and H^Oon the other (1^. 24 , R. 721 ; 42,415-'' 
Such unstable addition products mav also Ix' the cause of the dark- 
brown colouring at first observed during nitrogcnation. On heating 
with dilute HN()3 the mtro-groiip enters th.- aliphatic side chain. Su. li 
compounds rire dealt with later in conn(‘< tion with the rorresixmdinf,' 
alcohols (B. 27 , R. iryj ; c. jHrjq, 1247). 

An admirable means of nitrogcnation has beiui discovered in lx 11 
zoyl and acetyl nitrate, suitable for s^ime rases (B. 39 , nqH ■ (’ K)'*;, 

genata w!S nhr,. 


< «w. '.H.ioeNo, ( 


I'CNO, . ( OOIl, 


nitril*or in au" V "I"’" liyilroc.irbdn mixetl with otii'l 

nitratf can also produce mtr(i-coni|)oun(ls (C, inog fj .ni) 

Poundrthe hTril!" T"' " fX"- lion’of IL uitro-co.n 

pounds the latter may be recovered through the intermediary of the 

OXKI, 5'"’'*^ "'‘fo-bodie** when treate<l 

^ ' itro-bodies have also been obtained by dirr< i 
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oxidation from amiiU'S, t\g. nitro-bcnzol from aniline with K perman- 
ganate, in which process / 3 -plienyI-hydroxylaniine and nitroso-benzol 
have been obtained as intermediate products (B. 32, 1675). 

Properties and Behaviour. — Tlie nitro-hydrocarlx)ns are only slightly 
soluble in water, but they are soluble in concentraterl HNOj, and are 
precipitated from this solution by water. They are easily dissolved in 
alcohol, ether, glacial acetic acid, etc. Th<t nitro-products melt at rather 
a higher temj)erature than the corresponding bromine derivatives. 

Of greater im|xjrtance is the easy reduction of the nitro-compounds. 
As intermediate products of the reduction to amido-comp<;unds the 
iiitroso-coin|X)unds and the / 3 -phenyl-hydroxylamines have been re- 
tail d. Both combine, under the inrtuenceof an alkali, to azo.xy-com- 
pounds, which are further reduced to azo- and hydrazo-compounds. 
Thesi' genetic rehitions are represented by th<‘ scheme ; 


( ‘ (AMjN'o ~ ►C.lIjNH, 

.N'ilroso-l)tMi/ul tf-l*henyl-hy<lr()xy)ain!tu‘ Aniline 


» / 

C.IEN 

j N O 

c,H»N r.iijN 

.\zoxy- benzol Azo-lxnuol 


C.HjNH 

i 

C,H»NH 

Hydrazo-benzol. 


During tlu* electrolytic re<lucti<»n of ni(ro-})0{lies dissolved in sul- 
phuric acid we obtain, Ixsides amido hydrocarlKms, amido-phenuls, 
by trans[)osition of tin- unstabh* /?-pht‘uyl-hydroxylamincs (B. 29, 
K. -Ahd- In IK 1 solution p chloraniline is formed by a similar prrxess 
(B. 29, lS()4 ; ('. Kjo;. 1. 

Al)ou( the ehrtrolytic reduction of nitro-lMKlies, see also ( .1 c^)!. 
1. 105 , i.p) ; H. 38, .p)o 0 ; A. 355, 175 . etc. 

Ihe ea>y reduction of mtro-lKHlies to substances iis<'ful in the 
inauufactun' of coal-tar dv«'s has given them tiie jx^ition of im- 
portant and indisjH-nsable intermediate prtKlucts. 

By oxidation with alkaline K ferricyanide solution, the |X)lvnitro- 
hcnzols are easily converted into |H»iynitro-plienols. Nitro-lM^n/ol. 
on luating with jxiwfiered cau*^tic jxdash, yields o niiro-phcmd and 
azoxy b( tizol ; m-nitm-toluol similarly yields m nitro o rre<o} ; and 
m dinilr«)-l)eiizol yields 2. 4-dinitro phenol (B. 32, . 34 , 2 . 144 : 

■ ^boi, 1. i.pj). 

1 "dll IK I to 200 *’-400 the nitri>groups are replaced 

>\ ( ilorine in many |X)lvnitro-hvdr(.x'arl>ons, and in some cases there 
turther ehlorination (B. 29, \i 594). 

* iiRo-Bi xzoi^s, —The ineltmg-{H)ints and Ixuling jxiints of th< 
^'^vn intro benzols arc shown in the following table : 


jl' '’''’'’otn).|>auol 

l>"utro Wnzol . 

r ■ b'. p Dinitro lK-tuol 

(1 V li ' 

[1.2 . 

__ ' ^ .vl' 1 <*tranitro.bcn*ol 


C •U|N()| 

|c.n.{No.). j i 
}c.H,(NOJ,{i 


Up 

(C II. 5 ^ 7 ) 

( 77 .t nini ) 

(771 mm ) , 

(777 i 
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Nitro-benzol ('cHsNO.^, was discown'd in i.Sj.f by Mitschi-rlicli 
(Pog<^. Ann. 31, (>-'5). on treating Ixaizi'iu' with iiitiir ai id. It is alx. 
formed during llu' oxidation of aniliiux It is jirepared in large (|uanti 
ties industriallv, and worketl for aniliiu* and .izo-beiizol, b'or tht' in 
dustrial preparation of nitro-benzol a mixture of 11X0,, and M^SO^ i> 
allowed to tfow into benzi-ne in east-iiam tubes, and ki‘pt stirred. 
Nitro-benzol is a vellowish. highlv refr<ietiv(‘ licpiid of density 1*20 at 
20^^, smelling of ben/.aldehyde or oil of bitter almonds, tasting swet t 
in dilute acpieous solution, and aeting as a poison, espi'cially whi 11 
its vapour is breathtd. Besides the dve industry, nitro-benzol 1 
also employed in the perfume industrv. to give soap an odour of oil 
of bitter almonds. In the laborator\‘ it is oftnii emoloyed as a 
solvent or an oxidiser (see Rosaniline and Quinolin). 

Dinitru-Bknzoi.s (\ 5lI,(N()j.,. On prolonged Ixtiling of benzene 
with fuming UNO,, or on diort heating with UNO., and H.,SO,, 
m-dinitro-beiizol is ehietlv forme<l, together with the o- and p-form>, 
which are more easilv soluble in alcohol (B. 7, i t;.’). The mctu-i um 
pound is used in the dye industrv for ]«reparing m-pheiu lene-diamiue 
p-Dinitro-benzol is aUo ot)t.iin< d from [>-(pnnone dioxime b\' o.xi- 
dation ; and o-dinitro-beiizol fntrn the re^iihies of preparation of 
m-dinitro-benzol b\ dissolving in twieo its weight of boiling UNO. 
and pouring into th<‘ live- r»r sixfoTl volume of cold UNO,, when uptui 
the o-dinitro-benzol separat. s out in er\stals (It. 26» 

The dinitro-beiizols are (apable of a lopsided nMhit tion to mtrtt- 
aniliries (y .e. ) , \s iu( h foim the gtaietic link l>etv\een pheiu lem “<iiamiiii s 
and dibrom-ebeiizoK, as w« 11 ,is phthali^ aei<b, 

Ortho-dlnitro-benzol cry tallises in plates, yields o-nitro-phenol .ai 
boiling vvidi NaHO, and o-nitraniline on lieating witli alcoholic ammonia. 
Other o-dinitro-compounds Ijehaxa* in a siinihir manner. 

Meta-dinitro-benzol, In ated with K ferri. v.uude and N,iHO. or 
with powdered Kilo. vi. Ids i . OH. 2. j * dinitro - phenol an.l 
,1,011, 2, b - dinitro - phenol. On treating with alec»holic KCv an 
XO^ group IS replacid by ethoxyl, with entry of a cyanogen group 

I ms produces 2 - mtro - b - ethoxy - ben/o - nitrile (B. 17, R. lu! 

With alkali sulphite it f„rnis. with redinlion and sulphuratioii, 

m-mtramhne-p-sulpho-arid (B. 29, z.ppH) 

Para-dinitro-benzol, ( r»lonrless needh s. 

Hy hcatiMj; ttic with Cl .,r Hr !<■ 20 ,,- th«- iiiti'i- 

group^ ari' replaced, wholly or partly, hv halogens (H, 24, i7.|<)). Cii 
heating them with Na methylate or .-tlivlatc, a nitro-group is replared 

hy a methoxy- or ethoxv-gronp (C. fV't. 1. uny). 

’■ ’■ ■I ■■ '■Irinitro-henzol, white llakts, fnuii 
r ill. I '* 'y ll‘■al^ng Irinitro-hen/.oie acid ; or. syritheli- 

-ally, try oxidation of -,.«liiim nitro-nialonaldehyde (B. 28, 2.507 U'-hSi'l. 

I’ ^ «/'-t»initr(ebenzol, from iwiinitro-beriza'l 
hen7ol^rre*tr\ ^' e ' HNO., aiid pyro-sulphuiic acid. 'Hie s-trini(i''' 
With iiiilo arid or [j, OH, 2, 4. b]-trinitro-phenf!. 

Similar ( (trmw It'* ‘ I* ’ additive compounds, and 

toluol, ( tf . (I> fumidied hy m- and p-dinitro-benzol, trinitne 

‘Ouetms aikahes 39 , 7 b; C. II. 1249). With 

probably thnnigh th • h r ^ives orange-coloured products, 

y t^irough tin format.., n of unstable salts ? with Na alcoholatrs 
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it forms acIdiHvo coiniKnuids of a saliiu* nature, from which water 
regenerates tnnitro-l)enzol quantitatively. Thty may he interpreted 
us salts of “ quinolic " nitro-acids : 


CH.,(j\ H o 

H Su] II ^\ONa 


(cp. yuinnls, and A. 323, iiq ; C. 1903, I. 707 ; B. 42, 2119). On 
heating with Na alcoholate solution a nitro-group of the s-trinitro- 
benzol is replaced by an alkoxyl group (C. 1901. I. 1289) 

as-TetranItro-benzol 2. 3. 5|(X()^)^, vollow needles, formed 

from (Imitro-dinitroso-henzol by careful oxidation with HNO3 5<>). 

Nn io)-H.\ia)('.r n-Hi nzoi.s. -Modesof formation: ~-(i) Nitrogenation 
of 1 '-. (' 1 -, Hr-, and l-benzols ; p-mononitro-halogen-benzols are formed 
in(»>tly, also some o-conipounds. (2) Treatment of nitro-benzols with 
bromine 01 chlorine ; in polynitro-cornpounds a nitro-grcjuj) is readily 
leplaced by halogen. (3) { onversion of dinitro-benzols into nitraniline, 
and leplaceinent of the amido-group bv halogens by means of diazo- 
n.mpounds. (4) Formation from nitro-phenols with HCb, producing 
(hloro-nitro-benzols, ^ 

The halogen-nitro-bi*n/ols form the transition from the dinitro-, 
iiitro-ainido-, and diami(l(»-beii/.»)Is to thehalogen-amido- and dihalogen- 
bcnzols, and are therefore important for rt*cognising the relations 
between the various di-sub^titution prcnlui ts of benzene : 


NO, 




No, 

Ml, 




"No, 

nv 




Ml, 

F^r 


— ►C.H* 


Hr 

Hr. 


When nitro-groujrs enter tin- benzene nucleus in ortho- or para- 
position to a halogen atom, this halogen atom requires the capacity of 
reading with alkalies, like tlie halogc-n alkyls (Vol. I.), while a nitro- 
Kroup in the mc/u-position dcK^ not pnxiuce this effert (cjv C. 1903, I. 
571). 1 his rule is markedly shown l)y the Imhaviour of i.2,4d>- 

etraeliloro- j, 5 .(i„^it,o-ben/nl. In this substance only the halogen 
‘it<'nis I resi<iues NHj, 

Vb,- etc., but not the chlorine atom in the m-p.)>ition with iTgarci 
linlin (^ • H)o 4. I. i.p».S). ! he huKening of the hahagc'n 

tint ^ ^ nitro-groups entor the nucleus, so 

of n. “r picryl chloride has the character 

• I lialogen. but a nitro- 


K^'iilb which is split olf; cp. sym. dini(ro-<'hloro-and 
' 'nero-heiizol 
W 


‘bl* 3 , 4d)-trinitro- 


gi\e here the melting-points of the isomeric mononitro-, fbioro-. 


“»*e me melting-points 
bromo-. and icKlo-hen/.ols : 


J.dtildNO,) 

bNo,) 

‘‘'’(No,) 

‘d'ihNO,)* 


O. i\ 
S'* 

TP*" 

't'F 


-f 1 CM)'’ 

•I 8' 

.y*" 
,K>'’ 


O. .fl 

4 iO'S"' 

8r 

171 T' 


((' I. 2i). ti^o) 

(«' 18«)S, n ; 1. 208) 

(H, 29, -SS) 

(H 29, 1880 ) 


Cooled ^>ccurs in two physicwl incxliticAtions ■ 

r but after a sliort tune 

similar heh ivini.^^ 1 ^***^^ modification melting at 44*2'. A 

l)(>inL by p-iiitro-Huoro-bonzol, the two mclting- 

'Ub ^1-5 and 2()*5b 
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,h ‘n »itro-haIogen.ben7.ols. we may mention 

the [1,(1. 3,4] -dmitro-chloro- benzol, which occurs in three verv 
similar inodihcations, having melting-points 36-3'’ 37'’ and (R 0 
ybo : C. iqo8, 11 , 1425). o a . a/ . »iiu jo (b. », 

ni '» I>- 59'. formed by chlorination of 

m-dinitro-benzol, ( 4 n heating with Naalcoholate solution it exclianecs 
not the U atom but an NOj group for an RO group, forming a ni^ro’ 
chloro-phenol ether (C. 1900, I. 1113 ; ,901, I. uSo)! ® 

An analogous behaviour is shown b\’ fi. Cl, 3, 4, bl-Trinltro-ohloro 
benzol. obtained by further nitrogenaiion o" [Ttb . 

dimtio-bcnzol. By the action of ammonia, the nitro-group it/ tlie 
3-position IS replaced by the ainido-group (B. 36 , 593 1) 

DIch loro-dinitro-benzol. m.p. 55', are formerl t.r^elher during' ni'tro' 
genation of o-dichloro-benzol. On heating with immoni i flw^f 

« STSr"''-'™"'’' > n ~ 

tan'll,?, 

bcn”ulth’HNa[ic‘il^l?M'[|[i ‘O', l>r„ni,wlini,r,i, 

benzol, m,p, 130^ see B, 29, K. J155.’ ' ' DIoBro-Irtchloro- 

direct' nitrr^enarion of tte't'C dibroirberizo^^^^ 

0-D.bronro-benzol ., 4, ri.,m>r„„„„ 
m-Dibromo-benzol ^ 

p*Dibromo-benzoI " ;; 

ucnzoi Li. K-lbbromo-i-nitro-brnzul. 85^ 


Chief protliict 
Hy-prcxluct 
Chief product. 
By-product. 


by KbrnTlTr^V'iS Rm^'^he^^ "'P' "’'■S”, was prepared 

'"SS’ofs r/'T 

modifications, m,p. ,-\, j fo-foluol CH,[i)C.H,[z]N{)„ two 
!:H.’[«]C.H,[4jN((, and [i, 4]-, i-NItrtJ-IolUOl 

They .we separated by frartilrnal distilV'.fi^^ nitrogcnation of toluol, 
yield the industrially important to ddi, ‘ I\’ ’'^'uction, they 

5-5 times as much p- as o' ut o t f ?” '’“^«e®'>a‘i'>n at -55' 

even at higher terliperaturef cSv o iTw TV 

fuming nitric acid, while nitro-^nlrd^. .^Bro-toluol is obtained, with 

gives about 66 per cent. (Miitro-toluol."'^ acid, at low temperatures, 
dlnltro-toluol, m.p. TyT'm Sl-dinlT ^‘"'^''o-toluol we obtain : [2,4]- 

trinltro-toluol, m.p, 82" '(B. 21 43s -^*22* Tz!aT ‘'®° ’ f***'*!' 

, We must note the transfnVJ?;’ ’ ^7 ^''79)- 

««d by heating witli aa alkaline hwlr? I”to anthranilk 

alkaline hydroxide, whereby o-pitroso-benzyl 
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alcohol and anthranile have been isolated as intermediate? products 
(C. 1908, II. 210). The reaction passes through the following phases : 




‘U21NO3 


UiiNO 




c'.n. 


I [ijCOOH 


Similarly, we obtain from o-nitro-toluol-sulpho-acid anthranile 
sulplio-acid (C. 190J, I. 37 i). and. by heating o-nitro-toluol with Br to 
170'', dibromo-anthraniltc acid. 

On boiling with MgO in an alkaline solution, o-nitro-toIuol yields 
a mono- and a di-mercuric compound. The latter j)robably has the 
formula ' O. It forms dark-yellow crystals, which 

decompose above 220^, and may be smoothlv split uj) in the cold by 
means of concentrated HCl into IIgTl.2 and anthranile (B 40 

4209; ('. 1908, I. 134b) : 


Ilia -< .n. e' ' " 


4 - 21 ^ 0 . 


forme 


p-Xitro- and 2, 4-dinitro-toluol also r«*art with UgO 

m-Nltro-toluol ( H.'f.C.H,. 5 N()„ m p. k,', b.p. 230' is 
un mtr.«cnat.iig ar,t„.p.t,.lui.li>. ami r.placing the ainido- 
group l.y liydrogen (R 22 .S31). ()„ (,„,h,.r thtroKenati.,,. „f m-nitro- 
toluol we Oht^i, i3,4:-dlnltro-toluol. m p. ..I , ami 3, 5 ^Jlnltro-toluol 


A1 f 10 J-l'KoDia 


- . v.. . .s w, .\i 1 1. s. 

are "* Hie arrmiatie iiitro coinpouiuls 

n nm ! ■ -letenmnmK their fumla- 

nuntal l,y,lrocarl)<ms. Sime of them mav here be emiim raterl 
1^ :MUro-o.xylol >><> [., n, p. 2.. (R. , 7 . ..hi ; 

(b! 35, bls) ' -*> ® "> P 11(1 ami 70 ' 

'2 ; 2 . 4 :-Dlnllro-m-xylol, m p. 82'. 

ill 17 " ‘ o ][ . '1 * 8 -Trinltro-m-xylol. m p ,82 

I’S). "M-. K ’5 (C. ..>8,, II. 29; 

‘P, ■''*•'*0 i 2 . 6 >Dlnltro-p.xylol. 

')f nip' n,,’ (li ’,i iii.p. 03 , form a ihmble componml 

19 , r. ,5). ’' “ • [ 2 . 3 .«]-Trlnllro-p-xylol. m.i., ij;' (R. 

X.3', , 2 . 4 . 6 '-TrInItro-eth,l- 

WnUrtJ^mTsuXTm p^ •’"■'S'' 

2201). ’ *’ ™ ■ Trinltro-mwl^lene, m p. 232' (R. 29 , 

^,V^ 5 lC,H,m m.p. 71° Dinltro- 

PMiWocBmol (NO 1 f 1’ « 2 ir f' *a]{eH,),. m.p. 172' . [ j, 5, (>j>Trinltro- 

P- (B. {NO,).U. 5, bje.i I, 2. 3;(CH,),. 
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Nitro-piehnitol NO.>r5'( JRi. 2 , P 
Dinitro-prehnitol, !n.p. 17'^ ' • Dlnitro-lsodurol (NOo) 2 mA>l( alT, 3, 3' 
(CHg),!. ni.i>. i 3 «)\ Dinitro-durol (NO,.). 3 . «)iC„i i, 2 . 4 . 51 ( 0113 ) 4 , m.}>. 
205 C 

Nltro-pentamethyl-benzol, m.p. 154^' (H. 42, 4^^-)- 
i2, 4, 6'-Trinitro-(A-butyl-toluol (N02)3:2, 4, f) ( ^H: ii(Hi3l33'(( 
m.p. (»() g; , smells intensely of mu>k. and is mai keteil as “ artilK iiil 
musk " (B. 24, 2832). 


Nitko-H.m.o'.kn Di-riv.mivi.s oi- 1111; Af Kvr -B knzoi s. 

A larf^e number nf sueh compounds have been prepared, 
2-Chloro-5-nltro-toluol, m.i). 44 ’. and 4-cliloro-2-nltro-to!uol, m i' 
^8 , by nitro^'enati* 'll of o- and p-('ld'>ro-toluol respecti\'c‘ly (B. 19 , 
2438 ; 20 , igg). 3-ChIoro-4-nltro-toluol, m.p. 55. from nitm-in 
toluidin. For further haln).^i>n-nitro-tohu>ls, see B. 37, loiS. 

2 , 4, 6-Trinitro-5-chloro-toluol, m p. 148 . is formed, besides tli* 
2, 4-i.linitro ciuupoiind, on nitrom-natiou of m-<’hloro-tohiol. It is a 
homologue i)f piciyl <-hloride. Here also the haloj^en is t'xcecdini'ly 
reactive, and exchangeable hu- numerous other groups. 

Nitro-brotno-durol, m.i). 17^ , bv nitrogenation of brorno-durel 
with nitro-sulpiiuri(' acid in chloroform snhition. \ erv i>eculiar is the 
action i)f fuming nitric aci<l upon bromo-durol, leading to dimtre- 
durylic bromide, with displai oment of the bromine atom and oxidation : 


( IL (H3 . 

“■nfTTTT 


( IP < opr 


Rnt.i.s OK Si’nsrirKitox. 

Formation of Di-derivatives. -Chlorination and bromination "i 
benzene and toluol, nitrogenation <1{ nuuiohalogen ben/<»ls and "f 
toluol, give rise aluKjst entirely to p- and o-<h-deiivatives, while nitro- 
genation of benzene prodmas chielly m-dimtro ben/.ol. I’henol and 
aniline behave like toluol ; {>- and o-di*derivatives are mainly formed 
On the other hand, benzol sulpho-ac id f'^lf^St ).,H, benzoic acid 
C^jH^COOH, benzaldcliyde (\jH,rH(), ben/o-nitrile ( jjHjC'N, aci t"- 
piienone C^jUr^COCH,, and a few other Compounds, with so-called 
side groups, form mostly m-rombination>. The substituents contained 
in the mono-derivatives therefore determirn- the [ilace of further 
stitution. ;\ndit is not immaterial in what sun a ssion the substituents 
are introduced. Nitrogenation of chloro-benzol vields chielly p*mtm- 
chloro-benzol, while chlorination of mtro-ben/.ol product's mainly 
m-nitro-diloro benzol. 

Concerning the depentlence of substitution ptficesses upon atoini''. 
and radicle, magnitudes of the substituents, see B. 23 , l ^o. 

The following rule is given hy Cnun lirtAvn and j. (ii'bson B l''*' 
hydrogen link of the atom or radicle attached to the benzene nucleii'’ 
in the mc'iK'-derivative eannot be oxidised direct, i.e. in one operation, 
to the c(jrrcsp<;iidmg hydroxyl compouml. a further substitution give> 
0- and p-derivatives, otherwise m-derivatives (B. 26 , K. (>72). 

llie following rule attempts an explanation of the various regu- 
larities of substitution. Tlie second substituent enters the o- or {>' 
position when tlie first substituent is attaclied, with much valence 
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entTgw to tho bonzol-liydrocarbon atom, since there is theH a great(T 
amount of surplus (Uiergy attaclied to the (' atom ; when the first 
f;iibstitiu'nt is loosely bound, tin* m-position has more surplus energv 
and the suhstitution will take place there (/. pr Ch > 66 >>i • ( n’ 

C, njof). 1. .f 5 S). ’ 

Formation of Tri-derivatives. On further substitution (chlorination, 
nilrogeiiatiun) of the ortho- aiul para-di-derivatives, the substituent 
groups enter tht' para- and ortho-positions respectively, so that the 
di-(lerivativ(‘S [i, j],and [i.-f] become tri-derivati\’«'S [1,2,4] (A. 192 , 
jK)). I'rom tin- nn ta-di-derivativ.-s [1.4] the [i, p'lfa'nd [1,2, ^]- 
tn-derivativcs are ol)tained. If both substituent groups an- of stroiiglv 
arid character, as in m-dinitro-lxai/ol [i, j. 5]-derivatives are formed ' 

Formation of Tetra-derivatives. if further substitution tab s place 
111 ail unsymrnetrn al tn-di-nvative I1.2.4 !. uns\ mmetrical tetra- 
derivati\i s [1,2, .}.(»] are usually prodiua-d. Aniliiu*. jiln iiul, etc., 
Ix'come tnchloro- t^r tnnitro-<h rivatives. m which the i-ntenng groups 
,ire in the mcAz-position [2. \,(,] (1. 5] icsjxrt to .ach'other. 

If frein these the groups ()li .iiul N 1 1 are t liininated, symmetrical 
Iri-denvatiws !i. y 5] ar<‘ obiamed. 


2. Xitkoso-Dkkivaiivks of Bfnzfm; .\si> hik At kyl-Benzoi.s. 
Mon(antroso-d(‘ri\ ativ«s (,f l>enzcne h\ drocarlxuis cannot l)e 
ubtained from the In nz(ds hy substitution, d hev are produced : 
(I) bv o.xidation of the t oires|M.inliiig /J-hvdro\vlamine derivatives 
with k hK hroinaie and sulpimric acid, h rric chlornh-. or atmosnlu ric 

o.xygeii : ^ 

( .HsNlIOil • () v( . h.4); 

(<?) from anilines liy oxidation with suIj.ho-mon(e}vr-ai id (IV 32 , ib-5} ; 
(j) by ( lectrolytic reduction (ff intro Ixn/ol \Miln>ui a nnmbranc 
U'jing n< iitral (-ha trol\ tes, c.g. stdutions of Na. Mg. or Al sulphate 
I he formation of niiros(,.t)en/nl M ems. in this case, to bi' secondarv. 
1' priniarv /^4dn nvl-hv(lr()xvlanun.' foriind at tin- cathod.- being 

^ d --ed to nitroso-heiizol at tin- anode (C. !. pi i). Tlu- niirosu- 

. inds „rm colourless crystals of great volatihtv. coloured given, 
till- f , a ‘bssolved. I his change of colour is probablv dm* to 

sorin ' 1 • niolecules. dimeric in the s(,iid stale, beccmic dis- 

Hv Mv'i niole(‘ul.-s on melting or dissolving (B. 34 . \Sy7). 

^niido br '*'" ^\‘;:.»‘<r<'^<»-lH'n/ols give mtro- bodies ; l,v red.iictimi. 
wiihelirnin c '' ‘ -‘nmiatic amIne^ thev cond. nse ti) a zo- bodies 

I ii Jim iia i(,n of water; with ^ phenvl-hvdroxylamiin ", to azow - 
I'vdr i/.lii,. toso-calli (l isodia/od>en/ols ; wiihphcnvl- 


-w.J uMiM.V 1 ytf . uie >,OlS Ol niirtt- 

fnrni 8 niii nvi ’ ■^* ^^’>*''‘>i'Jinlpho-hvdroxamic acid, they 

29.1,1, ,'>' '‘"f"i'"-liyilrc>xyl,iniiiirs (Hamtxrgii, H. 28 , jjs, i.;iS 

- ■ .t5S.( : ( . I. .j.,) . ■ • 

’ ‘e« + NH(OH),C,H,-C.II..\ -,NV,1I, f H.C) 

pH.NO + NH..OH „C.H.N : H.O 

‘ '.NO fHON • N0,N«^C.H,N-(()H)N0 + NH,N.,. 
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With sSbshtnces containing till, groups which liut c become reactiw 
through the vicinitf of acid-forming radicles, the nitroso-benzols vie|,| 
kt'tonc-aniles with elimination of water, e.jf. 

C.lt.N : Cv ‘:=;' +H.0 

(B 34 , 4Q4) By concentrated 1 1 , SC), tho nitroso-benzols an 
polymerised likt' aldol, formnii,' P’nitroso-diphenvl-hv<lro\vlamiii, 
NOC,H,N(OH)(Vf,(B. 31 . 1514: 32 , .10). N.troLbVnzoHn Th! ' ^ 
reactions strikint^ly resembles tlu' aldehydes. especiall>' benzaldele. d. 

{q.v.), from which it is distinguished by tin- ('ll group b« ihl; 
replaced by a nitrogen atom. With diazo-methaiie (Vol. I.) the nitroMi- 
benzols form addition produets, which give off N. and pass into tin 
N-pheny 1-ether of glyoxime {H. 30 , 27(11). 

Nitroso-Benzol CjH^XO. m.p. b.S^ first obtained in solution In 
the action of nitrosyl bronud«‘ upon nu rcurv diphenyl (v. Haever, iS- n 
Now prepared by o.xidation of /^-phenvl-livdroxvlaniine or aniline or In 
electrolytic reduction of nitro-beiizol. ‘Produced m small (lualititits 
with other bodies by oxidation of diazo-berizol chloride ; also from 
diazo-benzol perbroniide with alkalies, and bv distillation of azox\- 
benzol (B. 27 , 1182. 1274). Illumination completely decoinpoV,s 
mtroso-bcnzol in benzene solution : be^id«-s some resins, azoxv-ben/nl 
nitro-benzol, aniline, and o-oxvazo- 1 ). nzol an- formed (B 35 ,'ihoO) 

0-, m-, p.Nltroso.t<nuoI ( H,.(VH4.N(). m.p sc' .8^ 2 3- 
2 , 2, 5 -^ 2, 6-, and 3 ,^NItroso-xyIol (( H.jji ,! I^Nc') meit at in /41 ’ 


141". and 45 d Nitroso-mesltylene (( H 


87’ and 9^ * P-Chloro- and p-Bromo-nlfro-beniol, in j' 

0-, m-, and iMfltro-nitroso-benzol, m p. i’(,\ and u<i' la 
“o 3VI' n -'l>'--.mo-pcr.acid B,' 36 . 

reliction’,: , ' !" I’ -'', '-nzol arc abo cl, lain, d bv 

Se rstromd I '7 ‘'y'lroxvlamim- and stannou- 

oxide, mitrongly alkaliin-mcthvl-alrcholicschition Tlii-vat firvl iriv,- 

stronghoOjlonrcd alkali salt, of ., .hnilronic aci.l r... mlding^iiita,:. 

NOOK’ acidulation liberal,-, wat.-r and prodiio tli, 

nitro-iiitroso-benzols. Siniilarlv o-niim nitrrx i i 

compounds (B. 39 , ''‘''a''™'di<>n of ,hmlr,>-ann,l,c 

^^^Trlnltro-nUroso-beniol (N(>, ^ („ 34, 

(B. 2 -Nllroa.nltroso.toluol, m.p. S? 

oximes in llkalim, soVut ioii’wll'h iKinis'Lm 1 di- 
toluol (;H,f;l(:,n ,[2 ciivc), acrricyamde.r.g.p-DInUroso- 

Cn^C.H^fNUfLfeil^'Si^ 

convert Krr . .. a SUffocatinC' fwlni 


converted by fummg 7*1“ ating odour of qiiinon.', 

xylaminc chloride into tolu oiiino, '"i** ^'"''■“•‘ohiol, and by hyilrc- 
^ o,S^initroso.,lerivadv,farS^^ <»• 734 . 3319 )- , 

heating, and elimination of N. ^ o-nitro-diazo-imidcs, hv 
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o-Dinitroso-benzoI CeH4[i, 2](NO)2, m.p. 72®, from o-nitro-diazo- 
>nzoI'imide at 90°, yields on reduction o-quinone dioxime (A. 307 , 28). 

m-Dinitroso-benzol C4H4[i, j](NO)2, m.p. 146-5'', formed, besides 
-uitro-nitroso'benzol, durinfj reduction of m-dinitro-benzol, with zinc 
,ivt, and glacial acetic acid in alcoholic solution (H. 38 , i<S99). 

1 , 2 , 3 , 4 -Tetranitroso-benzol P«H2{^’0)4, m.p. from diquinoyl- 
troxime b\' oxidation with sodium hypochlorite (B. 32 , 505). 

Dinitro-dinitroso-benzol ( m.p. golden flakes, 
om picryl chloride with hydroxylainim- in acetic solution. B>' oxida- 
on it yields ff,s-telranitro-benzol (B. 34 , 55). 


3. /8-Ai.phyi.- ok Aryi.-Hydkoxvi.aminks.* 

These very reactive substances are obtained as intermediate pro- 
ucts in the reduction of nitro- and nitroso-benzols. They are very 
}nsiti\e to alkalies and acids, and they arc therefore prepared by 
leans of neutral reducing agents, as by the action of zinc dust, and 
;il ammoniac solution, upon nitro-benzols, or of A 1 amalgam and w\ater 
n the ethcric solutions of nitro-benzols (B. 29 , 494, 863, 2307). 

Particularly straightforward is the electrolytic nxiuction of the 
itro-conipoiinds in acetic solution with Na acetate (B. 38 , 3076). 
Vith alcoholic ammonium sulphide it is easy to obtain j 3 -aryl-hydro- 
ylamine. Polynitro-coin|)ounds in this case yield nitro-arvbhydro- 
ylamines by partial reduction (B. 41 , 1936). Anilint‘ is oxidisc^i to 
hphenvl-hvdroxylarnine by mono-sulpho-pcr-acid (IT 32 , 1675). 

I'hc aryl-hydroxylarnines reduce aminoniacal siIvct solution and 
'ehling’s solution. ITu-v energetically alwmb aimo^jdieric o.xygen in 
eiucous >olution, csjx-ciaily in the pn-scin c of alkali, ilytlrogen per- 
oxide is thus generated, and the hy<lroxvlainines are hr^t oxidised to 
iitroso-l)en/.ols, which, howexa-r, mostly coinlune with the unchanged 
Lryl-hydroxylaniiiie to azo.xv-lx-nzols ; 


^ iC,II,NHOn -NCJha H,(). 

o * 

dy or//nh and /)</f</qx)sition methyl groups this reaction is retardtxl, 
uid in mesitvl-hydroxylamine it is <-ntirelv susjx’iided (.\. 316 , 257). 

oith diazo-benzol solutions the aryl-hydru.xylamines yield diazo- 
'‘xy-amido conqKMinds, c.t;. T4HjN(()H)N . this reaction is also 
hindered by 0- and p-inethyl groups. 

bulphurii' acid transj)OM‘s phenyl hydrow lammc, and hydro- 
xy .iminis in a free para-|K>silion, into p-amido- phenols : 

(JIjNIIOH ► HO[4](4H4 [i1NHj. 

^*'u •J' occupied l)v a nudliy l group. traus|>osition 

tion^fv I but so-called "quinols'‘ are produced with rejoc- 

mav* ■ 1 * I^hese (juinols are cloM'ly related to the (/muenc.s (</.e.), and 

d'iinoms ^ further atomic displacement into melhvlated hvdro- 


(ir B 


BO \ n n 
tb, h b ^ 


BO- 


<B, B 


-OH. 


Bx wonl*'* ^ ^^ontroction of alkyl phenyl ' i ,B,„4 jP«B| {ITimlwcci). 

I aromatic radicle haa been lately propt^5e<i for tlicsc residues 
"""■7.KU, i.M, ’’ 
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Concentrated sulphuric acid transforms phen> l-hydro\ylamine into 
p-amido-phenol-o-sulpho-acid. Concentrated nitric acid transforms 
m-tolyl-hydroxvlainine into chloro-toluidiries (B. 33 , jhoo ; 34 , hi ; 
35 , 3O97). Cp. the similar transpositions of aromatic nitramincs, 
nitrosamines, and chloramines, into p-nitro-. nitroso-, and chhjr-aniliiic. 
With aldehydes, benzaldehyde, the ar\ l-hvdroxvlamincs reji i i 

water, and form n-aryl-ether from aldoximes, c.<:. 

(C. 1905, II. 764). But formaldchydt' givt'S methvlcne-diaryl-hytlro- 
xylamines, CH.,[N(OH)C'gH5].,. Methylene-diphenyl-hydroxylainiui 
is easily converted into tiv' n*phenvI-ethiT of glyoxime, hut under (hr 
influence of anhvdrous SO^Cu it passes into diphenvl-ox\'-formamidiii 

' NQH, • 

Acid chlorides acidulate the aryhh\ clro.w'larnim s in tlu'ir nitrogen's, 


e.g. N-Formyl-phenyl-hydroxylamine V^ll^S (t IK ))()H, 
Acetyl-phenyl-hydroxylamine C<jl l^N (( ( )( 1 !,,}( )H . m.p. 


m.p. 


N- 

N-Benzol- 


sulphono-phenyl-hydroxylamine ( gHsNtSo’t fllhiOll (B. 34 , j.it 35 
1883). ’ , 

^-Phenyl-hydroxylamine 11011, m.p. sr. ( hlorohvdratr, 
white crystalline flakes, precipitated from < ther. With nuhals it <1X0 
forms salts : CfllljXlIONa from pin nyl-hvdro.w lamirn witli Xa in ether. 
To the above transpositions of /^-pln nvl-h\ droxvlamine we ina\ 
add the formation of nitroso4>hen\ l-hvdroxvlamiiie with X.O, and of 
phenyl-sulphaminic acid C.H.XSO.K with >()., pn . ihmc solution) ; 
in aqueous solution, phtuiyl-hvdroxvlarnine. wifh SO.^, o-aniliin 
sulpho-acid (cp. B. 34 , jqh). h'or the action of Hr( X upon /?-phein 1 
hydroxylamine, see B. 37 , 15 > r , 

0- p-Tolyl-hydroxylamJneCl^ "M- 1 1 . . -M : 

iCii,),( ,n,,xiioii, 


2, 3 -, 2, 2, 5 -, 2, 6, and 3 , 4 -XyIyI-hydroxylamine 


Mesityl-hydroxylamine (( H3I 


m.p. hqh ,jr\ cjS\ and i... 

[^> 4» hjh (jH gX 1 KJlI, m.p. ii() . 

^-Chloro- phenyl -hydroxylamlne ( K Ji.Mloil, ni.n 88’ m- 
Nitro-phenyl-hydroxylainine ,II,N1|()||, u./', by .betm 

lytit reduction of m -dimiro-beii/.ol (11 38 , '07, s), 3 , 5 -Dlnltro-phenyl- 

m.,,. . .5 j; , f’r.,,,. ,vm“u.n"n. 

benzol b\ reduction with ILS (( . ipos 11 w >,)i 2 4 ft-THnlfro- 

phenyl- hydroxylamine (NOj,( .ICNIIo'll, m.p.’ 17., pim i 

sod’r'k n' rhlorohydratr. (),, with c.'iMic 

"P •>» 

of IctraDlicnvi In I ^ ^ P’™s tin- brst iirodiict of the splillinn 

I tetraplu n>i-h>drazm (y.n.) with eoneentrated aeids fB 41 

l~‘brrS^ 

and With alk'dw s it f *VV‘Jrazm with roiuentrated sulphuric 

" '“--'-"I .*«. i 


o 




oNOOK. 
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In concontriited SO^I!^ it tiissolves without change, with an intense 

violet colour (H. 39, 

p-Nitroso-diphenyi-hydroxylamineN(K «(l,N( 0 }I)( J 4 ,shin 3 bronze 

st ales, melting at i.|7" i with active decoin posit ion, produced h\' 
action of t'onceiitrated SO^I 1 upon nitroso-benzol. Tin- flecp-red salts 
and the methyl ester derived fnun tlitan (m.p. i 58 ), may be refern d 
to the (luinoiel form HON ; (■eH4 : \( )( Jf,. Hy boiling with dilute 
SOjH^or NaOIl it is split back into nitroso-benzol (Ik 39 , joVi). 


.p ^ Aijmivl NiTROS<)-HydK(|XY!.AMIM-s. 

^-Phenyl-nItroso-hydroxylaraineC^Hj,N(()H).N()orCJi.NO{;NOH) 

in.p. 59 , produci d ’ 

II) I'Voin ice-cold liydn^liloric / 3 -|.h.-nvl hvdro.wlainine solution 
with solution of Na nitrite ; 

(2) li\ action of hydroxylamim* and Na alcoholate uixm nitro- 
benzol (C. 1899. II. 371) ; 

(j) I-rom nitroso-acet-anihd«‘. .tr from potassiuin-n-diazo-lx iizol by 
oxidation with alkaline 11 peroxide stilution (H. 42 , ^582) • 

(4) Hy conducting nitric oxid(> into an etheric soiution of i)iienvl 
inagnesimn bromide (A. 329 , 190} ; 

15) Hy transposition of nitroso-benz*.! with the Na s,\lts of nitro- 
hydroxylannnic aci(l HON ; NO^H .Vol, I. 199) or lxnz..l-sulplivdr- 
nxaniu A. 1904, I. 24). Ainnioninm salt, m.p. 1(14'. The 
slightly soluble iron s<ilt is ( liarai teristic. /^-I’henyl-mtroso-hvdroxvl- 
ainine is a very unstable body, ihcomposing spiuitaneou'sly into 
iHtroso-benzol. dia/.o-benzol nitrate, and other subsi.mces surji as 
IVhiutroMliphtm NH ( ,II,NO,),. By methylating’ its igdts 

' h methyl mdide, .,r tlie fre,> substance with dia/o-methane. a mcth\l 
( M Pi'’Hablv referable to the tautnimrie form 
(lii/n l , , A! amalgam liansh-rms it into 

,/.„|.,ncthvl ester C.H.N : NdCH, (H. 31 . s'.)). 

P Chloro- ,ind P-Bromo-/j-ph«nyl-nltroso-hydroxylamlne. m p. 7 ) s 

5 - Amido I )!• KiyATivi s <uc Anhim 

IlH’lilkVl I, ' "'."I- '"'ids dcMi .d.lc fr..,„ b. n/cnc, .ind 
' lepiaciMg hyihogi n by amido-gmups 


. , <Vi.vNh, 

A‘''l>nc. amido benzol 


Diainulo benzol 


. <JIvNH ,)3 
1 1 laimdo iH'ii/id. 


1'^ indicate* ^***'*^^ Hern at i\ of aiiunonia, 

“''''■''■^''UliVhcn"“nc“ and tcrti.in- 


‘’''f'liylaminc 


If 

I'anmlog,,;; 


Diphcnyhunine 
''.HjNUCIl, 

' '" 'lyl incthylnmiiic 


H.V,N 

I liphcnyl.itninc 


C.lUNdll,), 
rhcnyl-diniithyl.iininc. 


’'"Sa's irlqilic^edy *' 

1 taced by the amido>group. the ti 


hains of the biMizene 
true analogues of the 
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fatty aniines are produced, like CgHj.CHj.NHj benzylamine. and 
these are considered in connection with the corresponding alcohols. 


A. Primary Phknylaminks. 

Formation .of the primary phenylarnines, in which the amido-groups 
are joined to the benzene nucleus. 


Reduction Reactions. 

I. The amido - derivatives are prepared almost exclusively by 
reduction of the corresponding nitro-compounds : 

C„H,N024-6H..C«H,NH,f2H,(). 

As intermediate products of the reduction, some conditions yield tlu' 
p-phenyl-hydroxylamines and nitroso-benzols. 

The most important methods of reduction are : 

(a) Action of ammonium siiljjhide in alcoholic solution (Zinin. 1842) : 

3HaS-C,H,.NH, f 2H,04 3S. 

In the polynitro-compounds only one jiitrchgroup is easily rediiccfl 
in this way, and nitro-amido compounds are prcxiucwl. 

In the chloro-nitro-benzols the nitro-group is only reduced by 
Am^S if it is not in the neighbourho<xi of ciilorine, or of another nitro« 
group ; otherwise chlorine, or another nitro-group, is replaced by 
sulphur or SH (B. 11, 1156, 2056). Generally speaking nitro-groi]j)s 
in otiho position with reference to oth(*r substituents are not rediK'iblc 
by AmjS, but the reduction can usually be brought about by stannous 
^londe (B. 35 , 2073; C. 1905, II. 1330, but cp. C. 1902, I. 115). 
On the reduction of nitro-compounds with fixed sulphur alkalies, see 

1903* h 74 ^ I 1907, I. 404. 

(h) Action of zinc and HCI upon alcoholic solutions of nitro- 
b^es (A. W. Hofmann) ; action of iron tilings and acetic or livdro- 
chlonc acid. Iron and HCI are used industrially for producing aniline, 
and 0- and p-toluidin. 

(c) Action of tin and HCI or acetic acid (IT 15 . 210s) ' or a s/)liition 
of stannous chloride in HCI ; 


C,H,N 0,4 iSn +(iHCI=.C,H,NH,4 3SnCl,+ 2H,() 
C,H,NO,+3Sn(;i, i-OHCl C,H,NH,43SnCl,f2H,0, 


The last reaction may serve (or the quantitative determination of 
the mtro-groups. By adfling to the alcoholic solution of a polynilr"' 
^coholic hydrodiloric solution of the calculated amount 
of SnCI,, one is able tr> obtain a step-by-step reduction. In the case 
[ 2 * 4 ]-(hnitro-toluol the [4]-NO,«roup is thus reduced, while 
wth alcoholic Am,S the [aJ-NO, group is reduced (B. 19 , 2ibi ; cp. 
J 5 . ^ 5 , 2073). In the reduction with Sn and HCI an addition of graphite 
favours the reaction {/. fn. Ch, t, 65 , 579). On the speed of reaction 
with SnG,' -and HCI, see Z. phys. Ch. 66 , 

(d) Electrolytic reduction in mineral acid solution converts nitio 
comtwunds into amido-compounds. In concentrated H,SO, 
the chief product is p-amido-phenol, generated by transposition of tn 
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fl.phenyl'h3'droxyl:iinine first formed. For a summary of literature, 
see A. ^5, 175- 

In many cases the following reducing agents have been used with 
advantage : 

(f) Titanium trichloride, and HCl, especially for quantitative 
determinations of the nitro-groups (H. 36 , 1554 ). 

(/) Sodium arseniate (/. pr. ( h. 2, 50 , 563). 

(/) Zinc dust in alcoholic, or amrnoniacal, solution. 

{h) Fei’ric sulphate with baryta water (B. 24 , 3193), or ammonia 
(B. 15 , 2294), for reducing nitro-bodies soluble in water or alkalies. 

(}) Molecular hydrogen reduces nitro-lxjdies snnx)thly to anilines, 
if the former arc conducted at higher temperatures {20()"-400 ) over 
finely divided metals, such as copper, nickel, etc. {C. 1901, II. <)8i) ; 
(IT if in tlie presence of colloi<l metals, especially palladium and platinum 
at ordinary temperatures, they are treated with hydrogen in alcoholic, 
ur ethoric, solution (B. 40 , 2209). 

2. By reduction of nitroso-cumi)ounds ; see Nitroso-beiuol and 
Nitroso-dimethyNaniliue. 

3. By reduction of hydrazo-compounds, and hydrazins (1/ f ). 


/•' xc/ja A*crfc/i .s . 

4, By replacing a halogen atom or nitro-group, an hydro.xyl or 
an alkoxyl group, by an amido-group, the halogen benzols, heated by 
themselves in ammonia, onlv viehl traces of amido-compounds. But 
thetraibfiirjuation is readily etfected in the presence of small quantities 
ofcuj)|Hr salts ((.'. iqiK), I. 475). The reaction is the readier without 
acatalysrr the more nitro grotips are also intiaH,hiced. i,2 -( hloro- 
ht'ii/.i 1, broino-nitro-benzid. ;i. 2'-dinitro-ben/ol. ii. 2'-nitro phemd and 
hs alkyl others, [i, 4!*chloro- and l>rorm>-niHt>-benzol. 1.4 -mlro- 
phenol and its alkyl ethers, when heated with ammonia, give nitro- 
amido coinpuunds. The (1,3! or wc/u compounds (h> not react (B. 21 , 
1541 : A. 174 . 27b). 

I^hcnols can lx* directly converted into primary (and stvondary) 
amines, by Inating wntli ZnClj.NH, to jix* 350 (B. 16 , 2S12 ; 17 , 
^J 35 ; 19 , 2 <)i() ; 20 , 1254). An easier reaction titan that of the 
phenols is shown by the naphthols : 


Naphthoi 


r,oH.NH ,4 H ,0 
Naphthylamine. 


5 By Inating the halogen derivatives and the alkaline sulphonates 

^*T‘*^^'<’nient of the carlH)xyl group of aromatic carl)oxylic 
‘Unine group may Ih‘ brought about through the inter- 
%ati •'^mides, (6) the aades, of these aci<is Jis in the 

(c) Beck (Hofmann, Curlius). To this may lx‘ added 

^ ^^‘''nsformation of the oximes of aromatic ketimt^s into 
rsv. . ‘Uoinatic amines (Vol. I.,), from which the amines are 
^iiponification : 


'^^lained 


C,H,NH.aKH, 




^ ^ 

Vol Production of the amido-group into benzene hydro- 
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carbons may be dfectcd by heating the latter with hydroxylamiiu 
chlorohydrate, and A 1 or Fe chloride (B. 34 , . 

C,H,4 NH,OH C.H,NHa H, 0 . 

But tliis only gives a small amount of anilines. 

III. Sepiirai ion Reach o n s . 

8. I^y heating amido-carboxylic acids : 

(N 1 I,J 2 C,TI 3 C<) 2 H-C()., I C,HdNIIa)2 
Dianiido-benzoic acids Fhenylene diamine. 

<). l^y heating secondary, and tertiary, amims with HCl, and fi< m 
the quaternary Am salts, by quick heating, without additions : 

C,H,.NHCH3 I HCl C.Hj.NH, 1 ( W^n 

C,H,.NHC2H,.HBr CeH^.NlIa | C^HJir. 

I\'. \ndear Syntheses. 

10. On heating aniline with methyl chloride, monomethyl’amliii' 
chloride is first formed, and, at higher temperatures, this splits 
into methyl chloride and aniline ; at yo methyl cldoride brings al'(iiii 
the replacement of nuclear H in aniline by methyl, thus produon:; 
toluidin chlorohydrate. IMienyl-trimethyl-ammonium ioilide " 
mesidine iodo-hydrate : 

— ! ('.ihN- rifj • NH.iii 

I nf,, 

Phcnyl-mcthylatnine rohiidin rhi nvl tnim tlivl- .McMtlin n)<lo-hy'ii.ie 

clilorohydrate chlorohydrate aiimiornum UKlidc 

In this way secondary, and tertiary, aromatic liases may be convritd 
into isomeric primary ones. Instead of the hahtgen splits of lie 
secondary, and tertiary, bases, one can abo heat the salts of iirim u\ 
bases with suitable alcohols to 300' (H. 13 , 1729) ; 

CeH.NH^HCl | C, II, 011 ( ,1I,.(',H»NH3.HCI f IIjO 

Aniline chlorohydrate Isobutyl alk. Ami<lo“tertiary-butyl-ben/''l 

Or free bases are heated with paralTm alcohols, and zinc chloride, I" 
250^ (E. 16 , 105). 

11. I he oximes of many hydro-aromatic ketones, such as 

of methyl- and dimethyl-cyclo-hexenone, trimethyl-cvclo-hcxeiione. 
iso-aceto-phcnone, yield primary anilines on heating with Hf'h 
atomic displacement (A. 322 , 379). 


1 hOPKRlII.S AM) 1 KANSIORMAHONS Ol I’ll hN YI.AMI N I S. 

Tho jjrimary .imincs ;irc colourless compounds of .1 peculiar, oi'l 
not unpicasam, odour, ami can he distilled, without dccomposiH""' 
at ordinary pressures. As reejards formation of salts tliey reseml'lc 

■I ""■y ''•••'''‘■f hases th.in the pnm.nc 

u ^wlmr tT' 'r'' rcactiuH, and arc but slightly soluM' 

t r, though Volatile with water vapour. 
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riie basic character of primary phcnylamiiies is fiirtlier weakened 
bv the entry of negative groups ; the salts of tlie di-siibstituted anilines 
such as and C,H 3 (NO,),.NH., are decompil'd bv watei' 

alone, and cannot survive. I he compoumls resemble the carlxixylic 
amides in chemical behaviour, just as the corresponding o\v-c 6 m- 
|)iiuiids, or phenols, have the character of adds. 

Hydrogen reduces the amido-conipoiinds to the corresiiondiiig 
licxaliydro-anijines, on leading their vapours over linelv divided 
iiiikel, ,it i()o , or on he.iting at high pressure iii pri'sence of nickel 
Hie resulting bcKlies again show, as cvclo-alkvlamines, the strongly 
liiisif character of the alipliatic amines. 

.•\iiiliiie will be studied in detail as the type of primary phenvl- 
aiiiiiKS. lint first the following general reactions of the aniido-groiii. 
will lie siuxitied ; ® * 

1 .Alkali metals dissolye on he.itiiig, with liberation of If l-Vom 
.miline we obtain potassium anilide (.HjNlIK, and dipotassinm 
anilide ( JijNKj. 

2. Halogen alkyls combine with the amlinc-s to secondarv, tertiary 
and linally to (juaternary amm<mium comixuinds (\'ul. I.). ' ‘ ’ 

j. One molecule of an aldehyde combines with one or two mole- 
cules of a primary amine, with liberation of water (H. 25 , 2020) With 
fuifurol all primary anilines giye intensely red comi>oimds 

d- Of e.xtremc importanee. U,r the deyelopment (.f ammatir 
diemi>tiy has been the iK'hayimir of free, primary anilines, and their 

n, ,b„."''i ,i .tnd .h..zo<ompo„„.ls arc 
I "duel, tlic l,iucr forming the links in the cony, -r-ion of nitro. and 
.luiuio-compoimds. into the imert diverse siibsiuutioii pisslucts. 

iinuvoo ’ ‘ ail'uide the primary amliiics beh.ir c like the 

Piu uu .ilip latic amines (Vol. 1 .) ; lhionyl-,inilni,-s are thus pr.xliiced 

In- „ ul i 1 ,','*''’" ■’“'r" i t'le ami.hxgronp ,s y, ry . asdy r. phiccsi 
t,dl ,' , I i' ■y.'.'V'l" •'••"•K t'uis fnim..l, winch .o,i,-spon,l 

■uc fornicd with sprSi friiue^^^^^^^ < ''">l'>.«nds 

^'Oinuountls uO*i m anilines combine to di-.u \ l-snlpho-nuc 

'■n iii.uim u alkyUhthtcxarbaminates (Vol, 1,). 

tl',e''svmlhc'ii '"'i '‘‘■''■•■'"I’"'''" >’f -lumohn cluumstry 

’ quinolm (y.t*,), and other bases containing 

Klvccnn c„!n aaame, and other primary ar.anatic bases, 

P "luc d r™ “?'■ ni"-” '-■•.r.ol, ymiioliti .ienvalives 

I »ou( ((1 by coiulensi.ition into 


fatty aldehydes by H( 1 


P''uii.ls, vi'liljy). UeatiHl with a*hah>gen-kelo com- 

with dihvdro-nyT.um deii\ atives 


. 5 ><)metimes with diludro-pyra/m deii\ atiy 

"i i'l-ttWo/fAcfiej |„mm.-Jic«.c«c) C.H.NH., 

ubic at i2.,i> j ' « •■ojbl, IS an oU of a lc>ebly aiomatic ihIoui 

®‘storloa| A "’“‘er (B. 10, Tag). 

distiuition '^*<^vercd in tSib, In riiverdorK-ii, 

" ot indigo, tuid >m called " cry stiUlme ' on account 
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of the crystallising power of its salts. In 18 ^ Runge found it in coal- 
tar, and called it “ cyanol,” on account of its blue colour in blcachinj,' 
powder solution. In 1841 Fritzsche prepared a base, by distillation ..t 
indigo with KHO, and cidled it “ aniline " from the name of the indi-,, 
plant, Indigofcra anil. In the same year Zinin prepared " ben/i- 
dame’’' by reducing nitro-benzol with AiUjS. The identity of th. 
four bases was proved by A. VV. Hofmann in 1844 (A. 47 , 37). 

Industrially, aniline is obtained on a large scale by reduction ( f 
nitro-benzol with iron, and about one-fortieth of the HCl retjiiiir,! 
according to the equation : 

CfiKsNOa f 2 Fe f bHCl t Fe^CI. t 2ll,(). 

Probably only FeCl^ is forrnetl at tirst, and its presence bring> niui • 
a reduction of the nitro-ben/.ol by iron and water, the ferrous ( lili-ij; 
serving as a carrier. I'he tinely <lividetl moist metal is the imnu di c- 
reducing agent (B. 27 , 1.^30, 1815). 

CgH-NO. iFcM.HCl C,H^NHj^ U'oClj ; 2H,0 

CJI^NO^ - 2Fe -411,0 CJIiNH, t Fe^OH)*. 

rhc other means which can be used for reducing nitro ben/ul t. 
aniline have been e.xplained above, where aniline has been usn illv 
chosen as the primary phenylamine. The siime applit'S to the dthn 
reactions. Aniline is almost as min:h used in reactions as ainni"!,!,! 
and is the generator in numerous aromatic compounds. In ! 

its feeble basicity, it j)recipitates zinc, aluminium, ami ferr«uis ^ 
and displaces ammonia from its salts on account of being h ss vol itil*. 

Aniline is a jioisoii. It is a solvent for nianv bodies, c.i;. indie 

Aniline i«. very sensitive to o.xidisers. It gradually (oloiiis br<-\e; 
in air, and becomes roiudu^. Bban hing powder solution ( i! ' ir- 
aniline purple violet (B. 27 , 32t>3). With sulphuric acid, and .1 t' >' 
drops of potassium bichromate, aniline colours red, ami, afterwaid\ c; 
intense blue. On o.xidising aniline with hot chloride of lime. oi uii!i 
coid MnOjK, it <'an be reconverted into nitro benzol, through a •>( !!'' 
of intermediate pnxlucts (B. 26 , .p/) ; 31 , 1522).* With . hi' ini 
acid it yields quinonc {q.v .) ; with j hlornhs, in the pr»*sem 0 of < > n iin 
metallic salts, it gives aniline black {q.v). 

With nitr(rM)-benzol aniline combines to a/o-benzol, and oili 
c<iiistic potash and nitro-Ixaizol it gives azo-henzrtl and /’/eMa 
oxide (B. 34 , 2442). 

Aniline is used in preparing numerous dyes ami imslicim 
as aniline black, fuchsin, etc., ami antifcbrin, antipyrin, etc. 

Aniline salts. Chlorohydrate is obtaim*d cpiite pure ami dry bv > "ii- 
ducting H(d through an etheric, aniline solution, m.p. b b 
(B. 31 , UhjH) ; indudrially it is called " aniline si»lt.” In Nv d.t it 
rapidly dissolves. Platinum chloride double salt, yellow needb"', ('""t 
vMr ?!;, sUnnIc ohloiide double salt Sud; 

^ I? VM ' Sn(:i^. 2 (Vls.NH,.Hri f 211,0. Sulphate 

(PdlsMyjSfJjHj. Thiosulphate S,n,H,(r,H4NH,)j : only 
anilines form normal thiosulphates, not secondary nr tertiary"”'- 

. 3 '' 3 )' titrate forms rhombic plates; oxalaie, rlmni^ 

prisms. Not only the chlorohydratc but abvj free aniline form> deu ^^ 
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,alts with sonu* salts. It also romhiiR-s a<l<litively with trinitro- 
DCll/ol. 

Potassium anilide: C^HjNHK and C^H^NKj are unknown in a 
pure condition. The formation of di- and trimethylamine, by action 
of luoino-benzol upon tlie reaction product of K upon aniline, proves 
that the hydrogen of the amido-group is replaced by K. Na does 
not act upon aniline below 200'". Small quantities of Cu, CuO, etc., 
facilitate the formation of the Na salt (C. iqoq, II. 1512). Cp. also 
acetanilide, and monoinethyl-aniline. 

Miignesium haloid compounds of aniline (like C^Hj^NHMg!) are 
obtained in the shape of crystalline precipitates by the action of 
aniline upon an etheric solution of idkyl-magnesium haloids (C. 1903, 
1. 1024) : 

C.H.NH.-CH^.Mgl C.H,NH.Mgl 4 CH,. 


They strongly absorb CO^, forming salts of carbaininic acid (H, 37 , 

; with acid esters they give the corresponding acid anilides 
(('. iqo4, I. 201 ; iqo^), I. lo^x)). 

Amldo-methyl-benzols. Some representatives of this group are 
of great intportance in the dye industry, especially o- and p-toluidin. 
.Most of the bases are liejuid at ordinary temperatures, but easily 
yield acc'tic. compounds, on boiling with glacial acetic acid, or treating 
with acetvl chloride or acetic anh\alri<ie. These substituted aceta- 
mides art* easily crystallising Ixulies, of detinite melting point, very 
siiital)h‘ for cliaracterisation (*f the bases, from wliich they are easily 
obtained. The melting jxtint of the acetic compound is tlierefore, in 
what follows, added to the m.p. or b.p. of tin* base. Amido-methyl- 
ben/.ols are obtained by tlte re<iuction of the c(^rT(*sponding nitn> 
coini)onnds, and by hatting chlohdc‘s of the bases, methylatcNl as 
regards tin* nitrogen, like dimethyl-aniline j, under pressure, 

at high temperature. 

Toluldln CHj.C^IIiNUj. The thre^ tohiidins are isomeric with 
iHii/yl-aininc (treati^l in ctuirn'ction with benzyl- 

alcohol) and with methyl-aniline T^HjNTKTIj. They are obtaiinxi by 
reduction of tl\e tliree nitro-toluols. m-Tohiidin is .dso prepartsd by 
reduction of m-nitro-bcnzol chloride, a transformation prexiuct of 
in-nitio-hen/^aldehyde (H. 16 , 2(xh) ; 18 , ;>3<>8). p-Toluidin was 
discovered in 1845 by A. W. Hofmann ami Muspratt (A. 64 , i). 


o-Toluldln, li(piid b.p. K); ; /lc<7-o-/o/i<n/c. m p. no . b.p. 2ig.>^ 

tn-Toluidin, ,, mq'" ; Aiti'fH tohaitic, .. tys'’, .. 303" 

P-Toluldin, m.p. 45^ 198*^; .. 153 . .>07^^ 


^ p-lohiidin unites with one molecule of water to a monohydrate 
‘‘.T elUMIi-HjO. m.p. 41*5’, whieh mav Iv iis«'d for isolating, and 
P'lJ living, the biisc- (C. upH, \. 2oqi). 

Ihe fhlorohydrai^fs of o-, m-,and p-tohmlm melt at 21 5'", 228 ’. and 
-Id icspcctively, and Ix)il without decomjxtsition at 242'’, 2So'd and 
-.'17 rrspectively (B. 81 , 169H). 

( ■ (/)ur<//ion of 0‘ and p-toluidin . — Nitrogenation of toluol forms 
o1)b^ from whidi the industrially inqxirtant toluidins arc 

inc tl” separated from the p-toluidin by iroat- 

h le mixed bases with an amount of sulphuric acid insuft'icicnl for 
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complete neutralisation, and distilling. The stronger p-base remains 
behind, as a sulphate. Or we can utilise the greater solubility of the 
o-toluidin oxalate (/. pr. Ch. 2, 14 , .^49). Aniline, o- and p-toluidin 
may also be separated by the different behaviour of their chloro- 
hvdrales towards mono-sodium phosphate ( 13 . 19 , 1718, 2728; cp 

13 . 29 , R. 434 ); 

In the aniline dye industry there is a distinction between : 

Aniline oil for blue : pure aniline. 

Aniline oil for red: molecular (juantities of aniline, o- and 
p-toluidin. 

Aniline oil for safranin: aniline and o-toluidin, from tie. 
distillate of the fuchsin mixture. 

The free toluidins are easily transformed, by oxidation, into a/o 
compounds ( 13 . 26 , 2772), If the amido-group is protected from o\! 
dation, by introducing an acid radicle, the acetyl group, the metli\ I 
group may be oxidised to a carbo.w I group with potassium jxr 
manganate, and o-aceto-toluide ina\ thus be converted into o-ac ( t 
amido-benzoic acid ( 13 . 14 , 26 ;). In the chlorination, bromination, or 
nitrogenation of the ac(‘to-toluides, the negative substituent is mo>ti\ 
placed in the o-position with respect to the aeet-amido group (^1 1 
Rules of Substitution). 

o-Toluidin, like aniline, is eolound violet by chloride of lime .sohi 
tion and H( 1 , but p-toluidin is not. Iron chloride s< parates, fnjin llu 
hvdrbchloric o-tolhidin solution, a blue body, known as tolindin blue. 

Xylidins (( Hal./'eHaNH... All the six possible isomers are known : 

v-0-XyIIdin, li([iiid, b.p. 224^: corresjKinding .Icc/o ty/h/c, m.p. 14 1 

as-o-Xylidin, m.p. 49A ,, 226'; ,, ,, ,, 00 

v-m-Xylldin, liquid 216"; .. .. i ;o 

as-m-XylldIn ,, 212 ; i-" 

5-m-XyIldln .. 22!? ; ,, .. i d 

p-Xyl!dln, m.p. 15° ., 214'' : .. .. 

For melting- and b(jiling-points of the chlorohydrat«‘s, sec' 13 . 31 , 

‘'"W- 

rile xylidin us<‘d industrially for making azo-dyes, and dlitaiine 
from dimethyl-aniline, is chiefly m-xylidin and p-xyljdin ( 13 . 18 , 2t)('i, 
2919). Concerning the separation of i.someric xylidins from each ollu i , 
see C. 1899, II. 1 1 14. 

Amido- polymethyl -beniols (CH3)3C«H2NH2. The product m 
dustrially obtained by heating xyjidin chloride, with methyl alcohol, 
to 250'", under pressure, consists essentially of s-pseudo-cumidin ami 
mesidin, and is used for preparing red azo-dyes ( 13 . 16 , loii, 2895). 

5-Pseudo-cumldln [sNIIj, 1, 2, 4], m.p. 68^; b.p. 245*"; acetic com 
p<mnd, m.p 164"' ( 13 . 18 , 92, ziAn). 

Mesidin r2NH2, 1,3,5], bqnid, b.p. 240°; acetic compound, 1 ’ 
216^' (B. 18 , 2229 : 24 , 4546)*. 

Duiidln fjNHj, I, 2, 4, 5]. m.p. 75®, b.p. 261 ‘’-262® ; acetic com 
pound, m.p. 207'’ ( 13 , 42 , 4160). 

Isoduridin [4NH2, 1.2, 3, 5], m.p. 23*", b.p. 255°; acetic compouml, 
m.p, 215^ (B, 18 , 1149), 
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Prehnldln [sNH^, i, j, 4], ni.p. 04", b.p. 260“ ; acetic compound, 

,,11) 170 ° (B. 21 , 644. 905). 

AmWo-pentamethyl-benzol, m.p. 151°, b.p. 277° ; acetic compound, 

ni.p. {B. 18, 825). , t , j* 1 1 ♦ ' a 

Aniline homologues with larger alcohol radicles are obtained 
not only bom the corresponding nitro-comiwuiids by reduction, but 
■dso from aniline itself by a nuclear synthesis, when aniline is heated 
to 2W‘’-’8 o‘' with aliphatic alcohols, and zinc chloride. The alky 
takes up the p-position with respect to the amido-group. If iso-butyl 
and iso-amyl alcohol are used, p-terti-butyl- and p-terti-amyl aniline are 
produced, water being probably first given otf, with formation of 
iso-butylenc, and^-iso-amylene, respectively, wliich, under thcinliucnce 
of the condensing agent, attach themselves to the p-carbon atom of 

p-Amldo-ethyl-benzol m.p. -5°, t>.p. 216° (B. 22 , 

^p-Amldo-propyl-benzol, b.p. 225°; acetic com})onml. m.p. 87° (B. 

17 , 1221). . , 0 

p-Amido-lso-propyl-benzol, b.p. 225° ; acetic compound, m.p. 102 

(B. 21, 1159). ^ , 

p-Amido-tert.-butyl-benzol, m.p. 17°. b.p. 240 ; acetic compound. 

m.p, 172° (B. 24 , 2974). 

p-Amido-octyl-beiuol, m.p. 19°, b.p. 310 ; acetic compound, m.p. 

•B " (B- 18 , 135). 


Secondary and Tertiary Pmenylamines and Phenyl- 
Ammonium Bases. 

Phenyl-alkylamlne.— Modes of formation : -(i) The alkyl products 
of aniline, and its homologues, are formed, like the aliphatic amines 
(Vol. I.), by the action of alkyl bromides and alkyl iodides upon priman 
hasi's, mostly even at ordinary trmperatun'S. Ihey can also be ob- 
taiaed by heating aniline cldoroliydraTe, or, better, aniline bromo- 
hydfiite (B. 19 , 1939), with alcohols, to 250°, alkyl chlorides or bro- 
mides bi ing first formed, which then act up<)n the aniline. 

(2) rile above method yields the haloid salts of mono- and di- 
‘dkyl-aiiiline together. To obtain mono-alkyl-anilines separatdy, a 
i^tari is made from the aceto-comjxiunds of the primary bases. These 
■»re dissolved in toluol or xylol, and the calculated <iuantity of sodium 
is introduced into the solution. Hydrogen is developed, and Mhite 
i^olid Na acetanilide is formed, and transformed smoothly with iodo- 
alkylmie. By saponification of the alkyl acetanilide, the alkyl-amline 
is obtained : 


(',1LN Na 




COUH, icH, 




COCHi 


‘ VCH, 




CB,‘ 


Separation of the Primary, Secondary, and Tertiary Bases.- - hroin 
the acid solution of a mixture, the secondary bases are precipitated, by 
sodium nitrite, as oily nitrosamines, white the primary ones become 
wazonium chlorides soluble in w.itcr. and the tertiary amines become 
wlorohydrates (also soluble) of p-nitroso-dialkyl-aniliiics. From the 
Precipitated nitrosamines the secondary bases can be recovers, by 
"'cans of tin and HCl. Hydro-fcrro-cyanic salts (A. 190 . 184), and 



88 


ORCxANIC CHEMISTRY 


niela-phosphales, may also be used for this separation (B. 10 , 795 ; 
22, 605 : 26, 1020). 

Phenyl-alkyl-ammonium Bases.~The tertiary phcnyl-alkylamines, 
like CgH3X(C.,H6)2, may be combined with alkyl haloids to Am com- 
pounds, from which Am hydroxides are generated by action of moist 
silver oxide or lime : 

CeHsNiCdfs):.! «ives i\U,S{CM,),OU. 

In homologous anilines, containing the substituents in ortho-position 
with respect to the amine group, the formation of quaternary Am 
bases is partly ditficult, and partly impracticable (B. 33, 345 ; cp. 34 , 
1129) ; tins accords with a number of other impediments to reaction 
set by ortho-substituents. A number of phenyl-alkyl-ammoniimi 
bases with three different alkyl radicles, phenyl-met hyl-alkyl-eth\ 1 
ammonium hydroxide, may be decomposed by fractional crystalli'^a 
tion, of their bromo-camphoro-sulphonic salts, into optically actne 
nitrogen compounds. Their solutions, especially in solvents con- 
taining hydroxyl, show a strong tend('ncy to auto-racemisation, tliii^ 
tending to a gradual loss of optical activity. 

Di-alkyl-aniline Oxides. — Prepared from the di-alkyl-anilines, by 
oxidation with hydrogen peroxide, or sulpho-mono-per-acid (I^. 35 , 
1082). They correspond to trimethyl-amino-oxide (('113)3X0 (Vol. I ), 
and the alkyl-piperidin oxides (q.v.). Methyl groups, in the o-position, 
retard th«' formation of di.dkvl-aniline oxides (li 39, .1285). With 
acid, they form additive salts, e g. Dlmethyl-phenyl-oxy-ammonium- 
chlorohydrate QH;N(CH3), They < asily part with their oxygen, 

and, thcrefon', act a. oxidisers. On luxating dimethyl-aniline oXidi', 
or its chlorohydrate, it breaks up into dimethyl-aniline and oxygen. 
But the latter acts as an oxidiscr on the former, so that a number el 
other decomposition products are formed. On healing dimctli\T 
aniline oxide with concentrated sulphuric acid, 0- and p-dimcth\T 
amido-phenol are generally formed (B. 34, 12). With nitrous ami 
sulphurous acids, addition produc ts are tirst formed, which, howi‘\ ( r, 
are immediately transposed into nuclear substitution substain cs : 
nitro-dimethyl-aniline and dimethyl-aniline-sulpho-acid (B. 32, jj- 
1882). 

.Methyl-ethyl-aniline oxide f H3)(('jH3)NO has been split 
up, by means of brorno-camphoro-sulpho-acid, into a dextro-rotatory 
and a hevo-rotatory base. This is the first case of a compound of 
5-valcnt nitrogen occurring in optically active fonns, in which not all 
the five valencies are .saturated by different radicles. 

Properties and Transformailons.“Thc most imix)r(ant compoumb 
of this class are the methyl- and ethyl-anilines. Freshly distilled, 
they are colourless, highly refractive liquids, which gradually turn 
brown in the light. They smell somewhat like aniline, but less pleasant 

The secondary phenyl-alkyiamines recall in their behaviour the 
dialkylamines (Vol. I.), (i) They form salts, and combine with the 

halogen alkyls to form haloid salts of the tertiary amines. (2) 
acid chloridc-s, and acid anhydrides, the imide hydrogen is made to 
give way to add radicles. (3) With nitrous add they yield nitros 
amines (Vol. I.). 
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The tertiary phenyl-dlalkylamlnes containing an aromatic H atom 
in para-position to the dialkyl-amido-group, show a remarkable mobility 
of this II atom, which enables it to produce a variety of reactions im- 
possible, or difficult, in the case of the primary and secondary anilines. 
The greatest theoretical and technical importance is attached to the 
behaviour of phenyl-dialkylamines towards nitrous acid. The latter 
converts the phenyl-dialkylamines into p-nitroso-compounds. 

The primary, secondary, and tertiary aromatic amines differ in 
their behaviour towards nitrous acid in the following particulars : 

(1) Primary phenylamines gives </iVi2o-compounds, and diazo- 
amido-compounds. 

(2) Secondary phenyl-alkylamincs give niirosamines. 

(3) Tertiary phenyl-dialkylamines give />-«f 7 roso-compounds. 

Some other reactions of phenyl-dialkylamine are mentioned in 

connection with dimethyl-aniline. 

The methyl- and ethyl-anilines have the following boiling-points 
and densities : 

Monomethyl-anlllne, liquid, b.p. 192°, 1 ), 0*976 (15°) 

Dimethyl-aniline, m.p. 0*5'^, ,, 192'', ., 0*9575 {2o°-24‘') 

Ethyl-aniline, li(|uid. ,, 206'. .. 0*954 

Diethyl-aniline, „ ,, 213*5^ „ 0*939 (18®). 

The methylated anilines are used in industry Jor the prcKiuction of 
aniline dyes, and are obtained by heating aniline chlorohvdrate and 
tnethyl alcohol to 22 if, or by leading methyl chloride into boiling 
aniline. 

Methyl-aniline CjITjNlK'Hj, by reduction of pht^nyl-carbylaminc 
and formaldehyde aniline. Chlorohvdrate, m.p. 122*^, oi)tained from 
the etheric solution of the base with dry IKT (B. 30, 3134 ; C. 1898, 
n. 479). Not coloured by chloride of lime. On heating to 330^ it 
passes into p-toluidin. For methyl-phenyl-nitrosamine and methyl- 
acetanilide, see below. 

By oxidation with hydrogen peroxide or monopersulphonic acid the 
alkyl groups are split off, from methyl- and ethyl-aniline, and we obtain 
^-phenyl hydroxylaminc, nitroso- and nitro-benzol, azoxy- and azo- 
benzol (B. 35, 703). 

Witli formaldehyde and HCl, methyl ami othvl-aniline form 
J^8^l5N(CH3)CHjCl and CjH4N(C,H5)CH2Cl, which, by reduction, can 
be converted into dimethyl- and metlivl-cthyl-aniline {C. 1902, II. ^40 ; 
1905. I. 227). ' ' * 

Dimethyl-aniline CjH5N(CH3), is also formed on heating bromo- 
or iodo-benzol with dimethylaminc to 250'' zCk)"" (C. 1898. II. 478). 
^_ith dry HCl it yields a mono- and a dichlorohydrate, CjHjNlCHjjj. 
Cl and C(,H5N(CH5)j.2Hri, crystalline Ixxlies deliquescing in moist 
uiiich easily give off HCl (B. 30, 3134). lodo-hydrate, m.p. I^2^ 
11. 479. Not coloured by hvqxxhlorite. With methyl 
ouulc It combines to form trimethyl-phenylium imlide C^HjN(CH3)3l. 

nitrous acid it passes into p-nifroso-dimethyl-aniline, and, 
ben p-nitfo-dimthyl-aniline. With acetyl and 

acetyl- and benzoyl-monomethyl-aniline, 
^^^^^thyl-phenyl^mmonium bromide (B. 19, 1947). By 
y fogen peroxide and monopersulphonic acid it is oxidised to : 
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Dimethyl-aniline oxide CgH5N(CH3)20, in.i\ 153". Picratc, 

135° ; chlorohydrate, m.p. 125°. 

Dimethyl-nniline has been introduced into a number of condensa- 
tion reactions. With chloral it combines to p-amido-ynandelic acid 
(CH3).,N[4]CgH,[ijCH(OH).CCl3. With phosgene it passes intcj 
tctramethyl-p-diatnido-beyizo-phenone [(CH3)2N[4]C^H4[i])2CO ; with 
formic ester and zinc cldoride, into liexamelhyl-p-leukattiline CH 
[CgH4N(CH3)2j3 ; and with benzo-trichloride, into yyialachite green [q.v.]. 

The homologous mono- and dialkyl-anilines behave similarly. WV 
may mention Methyi-ethyi-anlUne C„H5N(CH3)(C2H5), b.j). 201''. It^ 
compound with CH3I is identical with dimethyl-aniline-ethyl iodide : 
from which, and others, theoretical conclusions can be drawn wiili 
regard to the equivalence of the five nitrogen athnities (cp. H. 33 , lo'M), 
By heating with KHO, the higher alkyl is split off from these Am 
iodides. 

Methyl-ethyl-aniline oxide CeH5(CH3)(C2H5)NO, from methyl-ethyl 
aniline and hydrogen pero.xide ; colourless and very hygroscopu 
prisms, Chlorohydrate, m.p. 124'; picrate, m.p. 148"^. On the sj)lit 
ting of the base into optically active components, see above. 

Alkyiene-mono- and dianilines are obtained from dibromo-paraihim 
with anilines ; [i. p-dibrornides react with formation of cyclic alkyh in 
imidcs, or pyrrolidins (Vol. 1.), unless a sid)stituent is in the orlh >- 
position to the amidg group (“ steric hindrance,” see H. 82,84(8, 2251). 

Ethylene-monophenyl-diamine NHj.C Hj.CHj.NHC b.p. 2(\; , 
from phthalimide of potassium (B. 24 , 2igi). Ethylene-diphenyl- 
dlamineC^jHjNII.f Ilj.f m.p. (>5'. Trimethylene-dlphenyl- 

diamine C^,ll5NII[CM2;3NTICr,H5, b.p.,^ 280' 285 ’, besides Trlmethylene- 
phenylimine, from trirnethvlene bromide and aniline. 1 , 4 -Pentylene- 
di-o-toluldln (■lf3( eH,NIT( lljf lijf ll^t H(( HJNHf’JIjCI^ b.)) ,, 
191-193^ 

Further cvelic alkylene-dianilines like t'U,. ni j*. 

1244 and d’lbiT m.p. 87 , Dlphenyl-hydro-glyoxallns 

t‘'j) ' 

and -pyrimidins, have been obtained from alkylene-dianilines witli 
aldehyrles (B. 31 , 328 ; 32 , 225b). 

Aikyiidene-dianllines are easily obtained, in cold acpicous solution , 
from fatty aldehydes (i mol.) an<l anilines (2 inols.). They are (k< oim 
posed by mineral acids. The methylene-<lianilines, heated 
concentrated IK'l, or the corresponding aniline chlorohydrates, .m 
transformed into diamido-diphenybmetlianes (B. 41 , 2145 ) ■ 

( .H.NII ( It, NHr.Uj . ,< VIjNH t n, < NH.Cdli CIb.t'.BiN'b 


Ihc simpler alkylene-flianilineseasily pass into thealkylidene-niom*' 
anilines, or their tninsformation pnKlucts. 

Methylene-diphenyl-dlamlne CHjfNHCjiy,. m.p. ^)5^ b.p., a i'" 
oxidised with morn^persulplionic acid, gives several fission prodin t\ 
and also diphenyl-oxy-fonn-amidin (H. 85 , 714). Methylene-Oa- 
Pa-dltolyl-dlamine, m p. 52'’ and 89^ Ethylldene-diphenylHliamine 

CHaCHfNHC^Hj),, m.p. 5 i'h Trichlor - ethylldene - diphenyl * diamine 

CClaCHINIICeHs),, m.p. 107". 

Alkylldene-monoanUlnes arc formed by an energetic reaction, by 
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conibination of equimolccular amounts of fatty aldehydes and anilines 
with elimination of water ; the simple bodies are mostly unstable oils' 
wliich at once either polymerise, like formaldehyde-aniline, or condense’ 

like tiklol. 

With sulphurous acid and sodium disulpliite, the alkylidene-anilines 
:i(.t like the aldehydes, but the reaction is more cuinj)licated in tlie 
hif^her homologues of the alch liyde derivatives ; from etliylidene-aniline 
we olitain CHjCH. the Xa salt of which is also formed from 

acetiikleliyde sodium bisulphite, with aniline. The simple, as well as 
tlie i)(ilynieric, alkylideno anilines easily add hydrocvanic’ acid with 
formation of the nitrites of a-anilido-carboxvlic acids, also obtained 
by direct transformation of aniline salts, with aldehvdes, and CXK 
(H. 37, 4073 : 39 , pSt), 279b), The aldoloid condens^ation products 
on the other hand, do not add HCN ; they behave like di-acid, di- 
s( ('ondar\’ bases ; they do add bromine, and must therefore be regarded 
;is iirohably dianiline derivatives of the olefin-glvcols c Cff fH 
(XIU'«ir,)('H : (:if(XHC,If,). These bodies are easily condSised with 
luither elinnnation of aniliiu' to (juin<»lin derivatives (H. 25 ni’o • 
A. 316, ; 318 , 58 ; (A i9(K2. I. . 

Anhydro-formaldehyde-anlllne (ClfjNCaOj. "ip- Mo^ obtained 
l>> 1111X111),' foimaldohvilc solution with aniline in the cold Mav be 
iviliu'id to methyl aniline. ( lives with Hf'N anilido-aeeto-nitrile \Virti 
aroniatie amines the anhydro-formaldehvde anilines condense ' in the 
Iiieseiiceofchlorohydrates, toamido-ben/,vl-anilines(C iqoo I ■ 


taCN'iCH, ‘ C.M.XII, 


.HjNH.CHjCjHiNHj, 


Ethylldene-anlllne CH,CM : NC,1I,, an oil, eas.lv adds hvdrcKvanic 
to o-amhdo-proi)io-mtrih>. and easily condensts to two stereo- 

^-anllido-butylldene-anlline rH,Cir{XH(' H.). 
^ • IN K ,If^. ,„.p. , ,0 Amd 85 . the latter being easily transformed 

lumi i!, l^ive 

n 1 r ' ^ UNO, they yield twoi/}«i/ro.?o-<'omi>ounds of m.p. i()i 

_ Aldonanlllne cm ( 

it i, ; easily dmimpiisei^ by treatment with .\m.,S 

tiansformed into thio-aldo-anillne etb xc.iij. 

anil illr 1 higher homologues. alkvlidene-anilincs, 

‘^I'iol-.'inhncs, see H. 33, 3.1<><> ; 34, 5 <h) ; igoi.' 11 , 5 S 2 . etc. 

C. rOI.Y-Pm NYLAMINHS. 

to formation, and the behaviour, of these compounds 

D Inhn J triphenvlamine. 

"’ P- 54'b t> P. di'>' (I) This com- 

’’y A. W ^ the amline-dyc industry, was lir>t obtained 

(A Iteating blue, rosautlinc, and similar 

*'j 1 1|,^ 1 ’ * ’‘d- (2) Ky heating aniline with aniline eldorohvdrale 

f • large-scale industrial prcniess : 


^'‘^iiNH.HCn C,H,NH,'.=NH(C,lU,t NH,ri. 

(.1) prepart'd (C. igoj, 1. 85). 

aniline with broino-beii/.ol and copper jmwder, or 
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cuprous iodide, go(xl quantities of diphenylami^e are obtained. It is 
well to start from acetanilide, and obtain, lirst, the acetyl compound, 
from which the free base is easily separated. (4) By heating aryl- 
anthranilic acids, with liberation of CO.^ (A. 355 , 312). The last two 
metluxls are very suitable for preparing asymmetrical and substituted 
diphenylamines (B. 40 , 4541). 

Diphenylamine is a crystalline body, of pleasant odour. In water 
it is nearly insoluble, but easily soluble in alcohol and ether. 

It is but a weak base, the salts of which are dissolved by water. 
The imide hydrogen may also be replaced by metals ; potassiiini- 
diphenyl-amine (C^HgjjNK (C. iSqcS, II. 1252). 

Oxidation of diphenylamine with potassium pernuinganate, or h ad 
peroxide, in acetone, or benzol solution, gives tctraphenyl-hydrazin 
(B. 39 , 1500). In alkaline solution it is oxidised by potassium pi r- 
manganate to diphenyl-p-azophenylene, or quinonc-dianilc 
— [i]CgH,[4]--NCBH5 (IT 20 , R. 719). Chlorine and bromine chant;' 
diphenylamine into tetra- or hexahalogen substitution products : 
HNO3 into the hexanitro products. H2SO4 dissolves di])henylainiiit , 
and the solution Cfdours blue with traces of HNOj (test for the lattci i. 

Heating with sulphur gives thiu-diphcnvlaminc, NM s 

''*“4 

the fundamental body of the thionin dyes ; heating with aliphatic 
acids to 300^ gives acridines {q.v.) like N c'H. 

Diphenylamine is used for preparing triphenyl-rosaniline {q.v.), 1 1 
aniline blue. 

Methyl-diphenylamlne CH^N^CbHJ^, i> p 292" (A. 235 , 21). 

Phenyl-p-toluidin CbH5XHCbH 4(T13, rn.]). ; Phenyl-m-xylidin 

C6H5NHCbH 3(CH3)2, m.p. 43'^, by methods 3 and .}. 

Trlphenylamine'(CBH5)3N. m.p. 127 , distils without decompo>itii)ii, 
formed by heating dipotassium-aniline, or from sodium-dij)henvlaiiniu 
with bromo-benzol (B. 18 , 215b). The easi«st metliod is by lu atnif,^ 
diphenylamine with iodo-benzol and some powdered coi)per ; or fi"ni 
diphenyl anthranilic acid by splitting off (X), (B. 40 , 24 T^)- 
crystallises from ether in large plates. It dissolves in hot H^SOj with 
intense blue coloration. It does not form salts with acids. Nitr<'- 
genation gives a trinitro-prorluct, from which, l)y reduction, triamub- 
triphenylamine is formed (B. 19 , 759). Phosgene gives hexaphtfiyl- 
rosaniline (q.v.). 

p-Tiitolyl-amine ((dl3CBH4)3N, m.p. 117', from p-ditolvTamiiu' 
and p-iodo-toluol. With Br, P( I5, SbClj, etc., it gives dark-bl'ic, 
unstable addition products, decomposed by water with restoration "f 
tritolyl-ainine (B. 46 , 4268). 

I). Anii.ink Dhkivativks of Inorganic A< ips. 

Aromatic thionylamincs (Michaelis).- These compounds, <"io' 
sponding to the alkyl thionylarnines (Vol. I.), are obtained by the actioij 
of thionyl chloride upfju primary base's, a reaction characteristic ot 
these compounds, 

Tlie thionyl-anilines are mostly yellow liquids, not decoinp<»i>|f3 
when boiling, even under increased pressure. They have an aromatic 
odour, pervaded by the sulphur chloride smell. 
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Thlonyl-aniUne C^HgN : SO, b.p. 200°, D,5 1-236. Thionyl- 
D-chloranlline, b.p.4g 207° ; m-compound, b.p. 233° ; p-compound, 
iTi.p. 36°, b.p. 237^ Thionyl-o-bromanlllne, b.p.^^ 210° ; m-compound! 
m.p. 32" ; p-compound, m.p. 6 o^ Thionyl-o-nltraniline, m.p. 32°. 

Thionyl-o-toluidin, b.p.j..^ 184° ; m-compound, b.p. 220° ; p-com- 
pound, m.p. f, b.p. 224'" (A. 274 , 201), etc. 

Phenyl-sulphaminic acid CeH^NIISOaH. known only in its salts, 
formed (i) by the action of SO., or CISO3H upon aniline, in chloroform 
solution (B. 24 , 360) ; {2) by heating aniline with amido-sulphonic 
:u'id (B. 27 , 1244) ; (3) by combining j 9 -phenyl-hydroxylamine with 
SO,^; (4) by action of sodium bisulphite, or hydro-sulphite, upon 
aqueous solutions of ben/.ol (C. 1904, I. 1380 ; 1906. II. 37). 

('eH.NO, f 3 HS 03 Na -^CeH,NdIS03Na i 2S04HNa. 


IE' (lilute acids phenyl-sulphaminic acid is easily split up, with 
formation of aniline salts ; while concentrated acids produce transposi- 
tion into the 0- and p-aniline-sulpho-acid (B. 30 , 2274). 

p-Tolyl-sulphamlnic acid is {precipitated from solution of its Am 
salG l)y acids (B. 28 , 3161). p-Chlonp-phenyl-sulphaminic acid 
CI( gIl,NHS() 3 lI is, on heating, transposed into p-Chloraniline-o- 
sulphonic acid (B. 34, 2748). hor formation of phenyl sulphaminic 

acids from anilines with SO,, see C. 1808, II. iq'^. Sulphanllide 
(B. 28 , 362). ^ P ae 

Ihe aromatic nitroso-amlnes and nitro-amlnes are dealt with later, 
iH'fon* the diazo-comjxaunds, 

Phosphoro-phenylamines. Phosph-azo-hmzol chloride : PCI, 
n.p. iqh -I37‘3 by action of IH'E upon aniline chlorohvdrate. With 
pln-nol it yields Phenoxyi-phosphazo-benzol ('alEN : PtO( gll^). With 
‘nih'ie, Phosphazo-benzoi-anilide ( ^lijN : P.MKVls (B. 27 , 490) 
Amlido-phosphoric dichloride ('flll^NII.POt 1 ,. m.p. 84=, from POCl,, 
r u (B. 26 , 2930). Ortho-phosphoric anilide 

ni i 229 , 334 )- Oxy-phosphazo-benzol- 

anilide f flllsMI.PO : N( gilj, m.p. 357". is the tinal product of the 
‘J- i"n of PO( I3 u]K)n aniline (B. 29 , yib ; A. 326 , 129). IToin aniline 
'^nohydraie and i’Cl^ we get trichloro-phosphanile C.ILN.PCL 

^^\28-;^^i2.cp.c. 1902, 11.3.35). 

iuipho-phosphazo-benzol chloride Cell^NiPSt l, m.p. 149", b.p. 
- o^-.39<) , froni I’S( 1 .,, and aniline chlorohvdrate (B. 29 , 1239). 
hi are produced by the action of arsenious 

')n( (' or bromide u}X)n aniline in etln r or chloroform. 
llhrnmfi'*^”***^®‘^*®*'*®*‘***® C^lENHAsCl,, m.p. 87^. Arsen-aniiido- 
^ mide, m.p. 112°. Arsen-dlanilido-monochioride {( eHsNHjaAsCl. 

26^279) ”‘*"***‘*®"***®®^ C,li,NHAs( 0 ( H3),, b.p.,, 55" 

P Si(Nlir,n,),. m.p. ti;" (H. 22, K. 7^6), 

' "luiiraimR into Silieo-dlphenylimlde Si(N( (( . 1. 57J). 


' ' ' ■''^""XYI.IC DkRIVATIVKS of TIIK .\romaiic 1’rimarv and 
S liCONDARY AMINHS. 

fatty acids, it was explained, by the 
P ot acetic acid, which nitrogen derivatives could l>e obtained 
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by changes in the carboxyl group. The first category of compounds 
are the carboxylic amides, which may be variously interpreh d, 
according to the formulae : 

I. R'.C. ami II. ir.C: 

'iNrlj V>irl 

The imido-i^^thers are derived from formula II. 

Many such fatty-acid derivatives have been obtained, by start in” 
from aniline and its primary homolognes. For th(‘ acid aniidis dI 
secondary bases only formula i. need be considered. In a priinn' 
amino the two II atoms may be replaced by acid radicles. 

The introduction of the second acidyl group is facilitated !)\ 
o-substituents in the aniline nucleus, wliich otherwise retard tin 
entry of the first acidyl group (C. iqoi, I. «Sjb)- 

To the acid amides correspond the thiamides and iso-thiamide> ; 

• '• "■ NH- 

These classes of bodies are followed by ihe amido-chlorid« s, tlir 
imido-chlorides, and the amidins. 

Anilides of mono-basic fatty acids.-The anilides or phenylaniKi - 
of the fatty acids are produced by the same methods (\'ol. I.) a- ilif 
acid amides themselves : (i) bv lu'ating the aniline salts of the f !tt\ 
acids : (2) by the action of aniline upon esters ; (4) upon acid chlori'i' •' 
(4) upon acid anhydrides; (5) by action of acid esters upon < Jl, 
NH.Mgl (('. 1904, II. 2or). 

The ar id .unides are V('r\ stable ; they mostly distil without det 1 11 
prjsition, and can be chlorinated, l)rominal<‘<I, and nitrogenati <l dir"! 
They serve for the simple and (juick identilication of the aroin iH' 
bases. By heating w'ith alkalies, or with IK 1 , th(‘ anilid<‘s an' a^Miii 
split into their components. Boiling with sulphur converts ili'iii 
into benzol-thiazols (f?'.). 

The secondary anilides, like the secondary alkyl-anilim s, f"rni 
nitroso-anilides with nitrr)us acifl. W ith phenol, and sulphuric .nid, 
they give the nitrosamine reactions, but they are much l(‘ss st iF.i 
than the nitros;imin(‘s of th<* secondary anilines ; by reducing ag' 
the nitroso-group is split off again. W'ith h\po(hlorous .ind li'vj"' 
bromic acids, the hydrogen attached to th»' nitrogen of the ainli'l'^ 
may be replaced by halogens : ( ,)llj^.Nf l. rOCH., ; these niti' gi ii 
haloids are easily transposed undi-r the influence of IICl, or sunligl'h 
into anilines with nuclear substitution, c.g. 

f H3) > f l[4]<'oH,Nn( ()( [l3 

(B. 32 , 3573 : I- i fO- 

FormanlJlde ( ^IIjNII.CHO; m.p. .\()'\ b.p. zH.f (A. 270 , 
produced on boiling aniline with formic add, or during rapid licalnif; 
of aniline with oxalic acid. It is soluble in water, alcohol, anul < lli' 

Salts and alkyl derivatives . — From the aqueous solution. N dlB 
prec ipitates SodluiD formanllide f sUsN ; ((TIONa), in a (Tvstallni' 
form, and with methyl iodide this gives Methyl formanllld® 

/rHo • ii 

^ , m.p. I2‘5'\ b.p. 253''. By heating with alcoholic j >01.1^11. 

or HTI, the latter is split into add, and methybanilinc (B, Sli 
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Silver formanlllde CjHgN : CIl(OAg) is precipitated from the alcoholic 
solution of the sodium compound with silver nitrate, and passes, in 
the presence of methyl iodide, into Methyl iso-formanilide CgH^.N : 

: lIOCHg, b.p. 196°, which, on heating, is transposed into the isomeric 
methyl formanilide (B. 23 , 2274, R. 659). But the silver salt gives N 
lerivatives with acid chlorides, like benzoyl chloride (B. 29 , R. 1141). 
Ethyl iso-formanllide, ethoxy -methylene -aniline, CgHgN : CHOC2H5, 
bp. 212"’, is also obtained by prolonged boiling of aniline with 
ortho-formic ester, besides diphenyl formamidin (A. 287 , j6o). 

Acetanilide, untifebrin Cflll^NlICOCHa, m.p. 114°, b.p. 295^ gene- 
rated by boiling aniline with glacial acetic acid (B. 15 , 1877) ; or 
from aniline with acet\’l chloride, acetic anhydride, or vthio-acetic 
arid ; the last of these agents has been found very useful for intro- 
dueing acetyl groups into aniline (B. 35 , no). 

A( etanilide is also formed from maloii-anilic acid by rejection of 
( (),„ A notable method is by til'ating the isoiheric aceto-phenonc 
oxiiiie with sulphuric acid at 100° (B. 26 , 2587) : 

C'eUsC: (N0U).CH3 C*H,NH.CO.Cll3. 

( r\ siallised from water, in which it is not easily soluble in the cold, 
aeel anilide does not form white flakes. It is used as an aiUi-pxretic 
and anti-rhcurnatic. For action of PClj see A. 184 , 86. Heating 
with sulphur produces bis-thiazol [q.v.]. 

Brom-acetanlllde, in.j). 141'’, yields indigo {q.w) on melting with 
caustic potash in air. 

.S'a//,s.~-Thc chlorohydrate is decom|X)sed by water. On heating, 
it passes into diphenyl-acet-amidin, flavanilin (r/.e.) and diinethyl- 
(piinolin (B. 18 , 1540). With sodium ethylate, on heating, it is con- 
verted into ethyl-aniline and soditim acetate (B. 19 , R. (>8o). 

Sodium acetanilide : ("^(ONajt'Ha, by action of sodium^pon 

th(‘ xylol solution of acetanilide, yields mono-alkyl-acetanilides with 
alkylcne iodide, and from these the mono-alkyl-aniliiu s may be obtained 
(h>. 10 , ’28 ; 23 , 2587). The same acetanilides are produced by the 
action of acetic anh\'dride ujxm the secondary bases. But acetanilide, 
licated with silver oxide, methyl iodide, or dimetl\) 1 sulphate, yields 

Aceto-phenyl-lmldo-methyl-eUier P ^67^ (f 

A. 333 , 293). Merourlo-acetanllide tt cH^Xrot HaljHg {B. 28 , 

ng). 

Methyl-acetanilide, cxalgin, m.p. I()l^ b.p. 253^ (anti-neuralgic), 
piiyl-acetanlllde, m.p. 54*’, b.p. 258’. n*Propyl-acetanlllde, m.p. 47 ^. 

21, 1108).' ‘ ^ 

Substituted Acetanilides. — The action of Cl, Br, and HNO3 ujxui 
■'< ' tanilide produces 0- and p-derivalivc^. 

/ormyl acetanilide CJfj5;(('OH)(COCH3), m.p. 56', from mcrcurio- 
^'iinanilide and acetyl chloride (B. 2 ^ K. iiS5). 

Dlacetanlllde CeHjN(a)CH3)j. m.p. 37", Kp.„ 142". by heating 
’ yhinilidc with acetyl chloride to 170X180''. or with acetie anhydride ; 
28 *^ boiling phenyl-mustard oil with acetic anliydride (B. 27 , 91 ; 
lu physiological effects are similar to Uioso ol acetanilide 

31 , 2788). 

Concerning transpositions of diacetanilido into p-Aoetamldo- 
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acetophenone, (CHjCOl^NCeHg > CH3CONHCeH4COCH„ see C 

1902, II. 355 ; 1903, I. 1222. 

The acetic compounds are distinguished for their power of crystal- 
lisation. They serve as means of recognising many primary' and 
secondary aromatic Ixist^s. Hence the melting-points of many 
acetic compounds have been quoted in connection with the bases 
concerned. 

Thio-anilides are formed from the anilides with PjSj ; or from 
amidins and isonitrites with H2S ; or from phenyl-mustard oil with 
magnesium-alkvl iodides. ” ■ . 

Thio-formanilide C^Hj-NHCHS melts at 137", with decomposition 
into H2S and phenyl iso-cyanide (B. 11 , 338; A. 192 , 85). For 
homologous thio-focmanilides, see B. 18 , 2292. 

Thio-acetanilide, m.p. 75°, oxidised with potassium ferricyanidi , 
passes into Amido-thio-phrfnol ^ c.t'H, (B. 19 , 1072). Thio 

aniljjies of homologous fatty acids, B. 36, 587. Methyl-thlo-acetanilide. 
m.p. 59^ ^ P- -290°. 

Methyl-iso-thlo-acetanllide , b.p. 245". EthyMso- 

thlo-acetanillde» b.p, 250°, formed by action of sodium alcoholate and 
alkyl iodides upon thio-acetanilide. On shaking with IlCI thev 
decompose* into aniline chlorohydrat(* and thio-acctic cs,tcr (\h>l. l.i 
(B. 12 , ro()i). 


F. PlIKNYLATF.D AmIDINS OF FORMIC AciD AND ACF.TIC AclD. 

Besid(‘s tht* gi'iieral methods of amhlin formation, enumerated 
in Vol. I., the plienylated amielins are prei)ared by action of 1,, ‘t 
H( 1 upon a mixture of aniline and anilide, with liberation of watd 
(B. IS, 208, 2449) : * 

(:,iIsNHC 0CH3 t c.cHj f h,(). 

Ihev are feit’ble bases, and combine with i equiv. H('l to form 
salts. On boiling** with alcohol they decompose into aniline and 
acid anilides. 

Diphenyl - fprmamldln, mctl^nyl - diphhiyl - diamine ( ^I f^N : F 1 1 
m.p. 135'’, by heating aniline to 180” with chloroform or 
formic acid ; from hydrocyanic sesejui-chlorohydrate (('HNljIlF l),i 
with aniline (B. 35 , 2498) ; or by l^oiling Y)henyl-i.so-cyanide ( 4II5 NF 
with aniline. It crystallises frorft' alcohol in U)ng needles, and distils 
at alx)ut 250'", witli partial dcccjjmpositioa, into !)en2o-nitrile and 
aniline. 

I)i-aryTformamidins ard distinguished^ from the amidins of lli^' 
higher carbt^xylic acids by th(!ir superior |X)W'er of reaction, 
the (dlj group of nialonic ester, aceto-acetic ester, and similar siiF* 
stances, thfiy react with liberation of nniline, and formation of 
aniJine-methylcnc derivatives like: C^H^NHCH : C(CO,K), Anilino- 
methylene- malonic ester, C^U^miCH : ( ((:0(:Ha)C0,R Anilino- 
methylene-aeetlc ester, etc. (B. 85, 2505). 

Diphenyl-oiy-fonnamidln melts without water at 131** ; fornmtl 
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[rom methyl-iso-fonnanilide with / 3 -phenvl-hy(lroxyIaniine ; also from 
mctliylciu'-diphynyl-hydroxylamiiu* by withdrawing fl./), hv means 
L)l anhydrous coppef sulphate. Acetic anhydride transposes it into 
diphenyl-urca (‘eHaN'H.PO.NHCgHs (B. 35 , 1451, 1874). 

Diphenyl-ethenyl-amidln melts at 131®, formed by addition of 
CHg.Mgl to carbo-diphenyl-imide 

Phenyl-ethenyl-amidln CgH,.N ; ('(NHgl.CH.,, from aceto-nitrile and 
HCl aniline (A. 184 , 363 ; 192 , 25) (Vol. I.) is liquid. 

Phenylisuretin . CgH^NH.CH : NOH, m.p. 138'^, from formyl- 
diloridoximc (Vol. I.) with aniline (B. 27 , R. 745). 

Piii;NYf.ATi:i) Cakhylaminks (Vol. I.). - Phenyl-isocyanide, y>Acny/- 
mhyUvnine, boils, at atmospheric pressure, at with strong poly- 
merisation, below 20 sfim. at 64' without chan|a(e. The colourless 
liquid, Djj 0‘977, soop colours a light blue, then dark blue, and turns 


resinous. Phenyl-isocyanide is forpicd from aniline and chloroform, 
with alcoholic potash, also by heating thio-formanilide. Plienyl- 
Ccirhylaminc has an abominable and clinging odour, tastes bitter, and 
causes headache and flow of saliva. It behaves as follows Heating 
to 220^ transposes it into ht'nzo-ni f rile C^H^CS. Nascent H converts 
it into methyl-aniline. With H ('1 in dry ether it gives h/o- 
formvl-ehlonde ; with ghu'ial acetic acid, formanilidc ; witli SH2 at 
100^, (hto-formantlide with sulphur at 130 , mustard oil \ with aniline 
at 170^ diphenyi-formatnidin ; with chlorine, isoeyano-phenyl-ehloridc 
ar phenyl-amido-carhon\i-ehloride\ with ])husgeno, meso-xanil-amido- 
ddonde ; with acetyl (Jiloride, pyro-raeemic anilide chloride (Ncf, 
^ 270 , 274). o-ToIyl-Isocyanide, b.p.pj 75', o*9h8. p-Tolyl- 

isocyanide, b.i).32 99 " (H. 27 , jT 792). 

IhiKNvi. AMINE I )ei<i\',\i i\ Ks OF Oxv-.M ins. -These compounds are 
'aj)al)le of some condensation reactions, in which the benzene H atom, 
11 f^r/Z/o-positioy to nitrogen, oftem takes j^art, so that heterocyclic 
impounds are formed. The acids arc obtained by heating the corre- 
'Ponding lialogen fatty acids with anilines (<'p. IT 30 , - 3 <yT - 4 <> 4 , 3 ih 9 ; 
1, 2978). i jieir nitriles are foriiKHl ; (i) by addition of HCN to the 
^ Kslulcne-anilines ; (2) from th(‘ bisulphite addilii>n-products of the 

1^7 ^ 1*73^ ; id) iW he<Uing the 

J^fnyde and ketone cyano-hydrins with aniline ; (4) by direct trans- 
formations of artiline salts with aldehydes, or ketones, and t'Nh (B. 39 , 
2 790). ^ ^ 

phenyl-dycoeoU, phenyl-^lycin tgH.NHCHj 
0 11. ni.p. 127", by heating chforo- or hromo-aeetic add with aniline 

: 21 , iT 13^). Its alkyl esters an^ obtained by 
nig aniline with chloracctic ester or dichloro-vinyl ether in aqueous 
’ ^pension (C. 1908, I. loob ; H. 35H), or by action of diazo-acftic 
7 hlfrlle, m.p. 43'", is fornuxl (i) from anhydro- 


Wn '/I 7 ^ Its qitrile, m.p. 43'", is fornuxl (i) from anhydro- 

loiinV a|j|.s<)lute HCN ; (2) from its bisulphite com- 

d fr ^ "dh CNK ; (3) from forijialdehyde-cyanhydrin with aniline ; 
1 orn aniline chlorohydrate, formaldehyde, and ( NK (C, 1902, IT 
^9^M» I- ♦^y heating the free acid to 

o ' I^lphcnyl-glyein-anhydrWe or dlphenyl-dlaolpiperazine 

'' ‘2270). Phcnyl-glycin 

%sts industrial importance, since, on melting with caustic potasli, 
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or. better, sodium amide, it passes mio indoxyl CH, whic h 

^NIl 

ill air, easily oxidises to indigo. 

Distillation of calcium anilido-acetatc with Ca formate gives iiulol 
C.H.<^/CH, 

Besides plienyl-glycin we obtain from aniline and chloracetic .k i,l 
Diglycol-phenyl-amId|ic acid, anilino-diaccUc acid C«H^N(CH 2 (:()() 11 )„ 
m.p. 150^^ 155^ Oxidised with Mn(),K it gives Formyl-phenyl-glyciii 

CeH4N(CH())CH2COOH, m.p. i25‘\ It is better obtained from plienvl 
glycin by heating with formic acid (H. 34, 1^)47). 

Diglyc 9 l-phehyl-ajnldic anhydride CgH^x/ciI^COlaO. m.p. ias 
(B. 25, 2272) ; imidi m.p. 15S" (B. 22, iS.h)), 

anile CgH5N(CH2CO)2NX gHj, m.p. 152' (B. 22, i8()2). Isomeric with 
diglycol-plienyl-amidic acid is Diglycol-aniiic acid o, 

c:h,C(),h 

m.p. 1 18 , from diglycolio anhvdride and aniline. With acetyl chloride 
it passes into Diglycoiic anile 0 {CUfO)^>^C^n.„ m.p. iKi", isran. rir 
with diglycof-phenvl-amidic anhydride (A. 273, (>(>). Thio-digh col- 
aniilc acid and anilide, see A. 273, 70. 

Mdthyi-phinyl-glycin by lusting metlivl- 

amlinc with chloracetic acid. The nitrile, b.j). ’btr.'is obtained hy th( 
action of methyl-aniline upon formaldeh\Me-cyano-liydrin. Amide, 
m.p. it)3^ (B. 37, 2()3(>). 

Dlraethyl-phenyl-betain (\,Hj^N(( H 3 )./Tf 2 t()(') | H.,0. m.p. 121 ,bv 
the action of chloracetic acid upon dimetliyl-aniline. ”()n heating it b 
transf(;rmed into Methyl-phenyl-glycocoll-methyi ester. b.p.,„ i ji . 

o-Kitro-phenyl-giycin N02l2;C«M^[i !NH( H/().,H. m.i). 105 . 

a-Aniiido-propttnic acid, phen^alamn ( ftlf^NIK II(('H 3 )( {)Oli, 
m.j^ it)2 , is f>btained from its nitrile, the transformation product c{ 
ethylidenc-cyano-liydrin with aniline, and of ethylidene aniline with 
H( N (B. 15, 203!) ; 28, 2010 ; 25, 2f)32). a-Anilido>butyric acid 
CJf5NHC((:H3)2( ()OH. m.j). 185" j nitrile, m.p. 94’ (B. 39, 9S()). 
^Anilido-propionic ester, b.p.,, 175'', from /^iodo-propionic ester (H 

5 ^ 4 )- ^-AnilidfKiliphatic achls are also formed by attachment cf 
aniline to olelin-c.frlioxylic acids (B. 36, iiUz). 

DJaoilido^etlc acid (r,H5NH)2(TKX)()M, m.p. 88^ 95', bv action 
of aniline up(m diacetyl -glyoxyfic acid. It easily splits off i niol 
aniline and forms anyl-glyoxylic. acid.* Heating with aniline and it> 
chloroliydrate, it is transformed into ]f), p-diamido-diphenyl-;iceti( nt i<l 
iq.v.) (B. 41, 3031, 4204). . 

Anilini' Dkkivativrs 01 Ki'Tonk-Cakhoxylk Anns. Pyro* 
racemic anlilde^^ CH^.t'O.C'ONC^jHj, m.p. 104'^. Pyro-raoemic anilide 
chloride (JI^.TO.tT/l : NT ^Hj, m.p. /rom plienyl-c:arbvlnuiin<‘ 

(q.v.) and acetyl chloride (A. 270, Anile -pyro-racemlc acid 

C,H,N : m.p. 122” with decomposition, formed from uiulin*^ 

and pyro-racemic acid in dher (A. 263, 120) ; passes easily inb' 
anik-uvitoninic acid, a derivative of quincdiii. 

Aceto-wtic anilide CHgCO.CHgCONHCeHs, m.p. 85°. formed 
aceto-acetic e^er and aniline at 130®. May be condensed toy-methyl' 

carboityrilc {q*v.). Anile-aoeto-aocUe ester, p-phcnyl imido-btUyric 
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" H N : or jS-Anilido-crotonic ester nhc f 

b P i6 aniline and accto-acetic ester at ordinary tempera- 

tures. It adds HCN, like the alkylidene-anilines, which speaks for 
the anile formula (B, 35 , 2080). By alkalies, and acids, it is split up 
into its generators. ■ By heating at ordinary pressures it may be con- 
densed to y-oxy-quinaldin {q.v.) and phenyl-liitidone-carboxylic acid 
[q.v) (B. 20 , 947, 1398 ; 22 , 83). A similar behaviour is shown by the 
tolyl-arnido-compounds. 

Aniline Derivatives oe Carhonic Acid. — The numerous com- 
pounds of this class are treated in the same order as the amine and 
alkylamine derivatives of carbonic acid, with which they can be thus 
most conveniently compared (see Vol. I.). 

Carbanilic acid, phenyl-carbaminicacid, is unknown in the free state. 
Its salts are obtained by the action of very dilute alkalies, or alkaline - 
earth hydroxides, upon phenyl isocyanate. On acidulating, even 
with carbonic acid, the salts immediately break up into aniline and 
COj- Their esters, the Phenyl-urethanes, are obtained : (i) from 
aniline and chloro-t'arbonic acid esters (B. 18 , 978) ; (2) from car- 
banile and alcohols (B, 3 , 054) ; (3) from urea chlorides and alcohols 
(H. 24 , 2108) ; (4) from ben/.ovl azide with alcohols (cp. Vol. I., and 
B. 29 , K. i8i). 

Methyl ester CgH^NH.COjCHa, m.p. 47^^, with sulphuric acid passes 
into amido-sulpho-benzoic ester (B. 18 , 980). Ethyl ester, m.p. 52^ 

Urea chlorides are formed from secondary aromatic bases, and 
phosgene in benzene solution (B. 23 , 424). Phenyl-urea chloride 
CgHjivU.COCl, m.p. 59'', and bromide, m.p. 07'" (B. 28 , R. 777). 
Methyl-phenyl-urea chloride {CH3)(CeH5)N.COCl, m.p. 88\ b.p. 280^ 
Diphenyl-urea chloride (CgI{5)jNXOCI, m.p. 85’. With benzene and 
A 1 chloride they pass into the amides of benzoic acid {B. 20 , 2118 ; 
24 , 2108) : cp. the syntheses of aromatic carbo.xylic acids. Sodium, 
in ether, converts dl-p-tolyl-urea chloride, m.p. 102'. into a tetra- 
iubstituted oxamide (B. 25 , 1819, 1825). 

Bhknylated Ureas.-- Phenyl-urea NIIjCONHC^jHj, m.p. 144' : (i) 
from cyanic acid and aniline, by evaporation of a solution of aniline 
chlorohydraie with potassium isocyanate (B. 9 , 820) ; (2) from am- 
monia and carbanile. 

Sym. alkyl-phenyl-ureas are piaxluced by the action of aniline 
^ipon isocyanic ester, or of phenvl isix'vanate upon alkvlamine. 
Sym. alkyl-phenyl-urea CgH^NHCONHCali;, m.p. 1)9 . 

Asym. alkyl-phenyl-ureas from alkyl-aniline chlorohydrate and 
potassium isocyanate, as ethyl-phenyl urea, m.p. bz \ 

Sym. dlphenyl-urea, carbanllide COfNHCJIj)*, m.p. 235^ b.]). 
(i) from phosgene and aniline (B. 16 , 2301) ; (2) from 
Pmnol isocyanate and aniline (A. 74 , 13) ; (3) from s-diphenvl- 

1 ) K)-nrea, with mercuric oxide, or alcoholic potash (A. 70 , 148) ; 
in r i (5) monophenyl-nrea, and 

' l ine at 190® 9^ g2o) ; (0) from diphenyl carbonate, with aniline, 

25 * ( 7 ^ oxanilide, by heating with IlgO (M. 

phenyl isocyanate and water, carbanilide forms 
solnH ^ ^ lustre, easily soluble in alcohol and^etlier, slightly 

'^muble in water. * 
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as-Diphenyl-urea CeH5NH.CO.N(C*H5)2, m.p. 132°, and Tetra- 
phenyl-urea (CeH5)2N.CO.N(CgH5)2, m.p. 183°, are also obtaiiud 
from diphenyl-urea (B. 37 , 963). 

Cycmo Alkylenh-Phenyl-I'KKA Dekivatives (q). Vol. 1 .). - 

Ethylene-phenyl-urea, see B. 24 , 2192. Trimethylene-phenyl-urea 

(B. 23 , 1173). 

Ethylene-carbanlllde CO/ m.p. 183“ (B. 20 , 784). Tri- 

nN(C jHjjl 11, 

methylene-carbanilide, m.p. 153^ (B. 20 , 783). 

I’reids of the Phenylated Ureas of Mono-carboxylic Acids. — Acetyl- 
phenyl-urea CHaCONH.CO.NHCells. m.p. 183^', from phcnyi una 
with acetic anhydride or acetyl chloride (B. 8, 1181), and fiDin 
phenyl is(x:yanate and aceto-chloramlde (C. 1904, I. 241). Acetyl- 
carbanilide CaH^xXH.CO.NlCOCHJCcH,. m.p. 115° (B. 17 , 2882). 

Ureids of Oxy-acids. — Glycol-phenyl-urea, phenyl-hydantoin, in,}). 
194'^’, from phenyl-glvcin and urea at iCo ; also from chlorarctyl 
uretliane with aniline (C. 1899, II. 420 ; /. pr. ( h. 2, 66, 231 ; Inunc- 
logues, see C. igoh, I. 461). Diphenyl-hydantoin, m.p. 139" (H. 25 , 
2274). 

Phenylated Pseudo-Urea Derivatives are obtained from phenylat<d 
cyanamides, with alcohols and HCl, as are the imido-elhers frum 
nitriles. 

Methyl-phenyl-iso-urea see C. 1901, li 

919. Ethyl -phenyl -Iso- urea CflHjNH.CfOCjHj) : NH, b.p.,„ i,;V 
Ethyl-phenyl-methyl-iso-urea : NH, b.ji.o, i.;; 

(B. 32 , 1494 : 33 , 807). Ethyl-dlphenyl-Iso-urea, anilido-piu nxl- 
carhaminic ethyl ether (\ll.-iN : C(( )rjjlij)X}l(.\,ll 5 , an oil, b.p..^,, J"" 
Methyl-dltolyl-lso-urea, m.i). 48 . b.p.,, 199 . generated from the ' n- 
bodi-phenylirnides with alcohol at 180' 190 , or, better, with .\ i 
alcoholates, give with IK 1 addition products. By acids thc\ iie 
easily split uj), t>ut with alkalies and amines tlu'y an* stabh* (('. i/'ci, 
1 . 828). Triphenyl-chloro-carbamidin cK . m.p. 92', h inKd 

by action of PC 1 ^ u|)on trij)heny 1 -urea ; gives, with Na eth\l ti'. 
ethyl-i.so-triphenyl-urea (.',1L,N ; ('(Ot ^f m.]). ih 

37,964). 

Phenylated I reids of Carbonic /ich/. Phenyl -allophanic ester 
C.HjNTl.tO.NHav 2ll5. m.p. 120 (/. pr. ( h. 2, 32 , 18). Diphenyl- 
allophanic acid, see II 4 , 24b. Sym. Phenyl-biuret C«Hj.N : (( 
rn.p. 192'', from phenyl-urea and PCI3. as-Phenyl-bluret f ■ 
CONH.CO.NHj, m.p. K>7" (A. 362 , 73). Dlphenyl-bluret 
CONH.(X).NMC^Hfi, m.p. 210'' (B. 4 , by heating phenyl-uu ' 

with excess of jihosgene. Trlphenyl-bluret, m.p. 147" (B. 4 , 230) 

PflE.S YI.ATEf) HyDKOXYI.AMINK AM) HyDKAZIN i tEKIVATI M > 

Urea. -Phenyl-hydroxyl-urea C^IIjNH.CO.NHOM, melts at 140 
decomposition, formed from carbonile and hydroxylamine chi"’*’* 
hydrate (A. 263 , 264). . 

Phenyl - semlcarbazlde, phenyl - carhaminic hydrazide f J ' 
CO.NH.NH,, rn.p. i2o'h isomeric with carbaminic hyilra/ide (</ ' / 
formed (i) from its acetyl derivative, m.]). ifx/h formed on 
benzo-acid wit|i acet»)-liydrazide in acetone, w'ith liberation of nito'K^'' 

CelliCON, 1 NHjNH.COCHa. CjHjNH.CO.NHNH.COCHg t 
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(2) by splitting up acetone phenyl-semicarbazone (CHjIjC : NNH. 
CO.NHCflHfi, which is easily obtained by heating aniline with acetone 
scnii-rarbazone (H. 38 , S31) ; (3) from phenyl-urca with hydrazin 

Hydrazi-dicarbon-anilide ( ,;n.r,NIi.C().NliNH.r()NH('Jf5, rn.i). 

2 ty , from phenyl-seinirarbazi(le by heating ; it is oxidisetl to azo- 
di-carbon-anillde CeHjNlICO.N : N.CONIICgHj, m.p. 183". Phenyl- 
carbamic azide CfllljNH.CON-j, m.p. 104^. In contrast with other 
rarbo.xylic azides it is split by water, or alcohol, into nitrogen hydride, 
and carbaminic acid, and their esters (/. (^r. Ch. 2, 58 , 205), 

Phknvi-.atki) Dkkivativks oi- tiik Tiiio-cakH/VMi.vk' Ados and of 
Tihoukka.- -Phenyl-carbamlnic thio-methyl ester CgHs.NH.COSCH^, 
ni.p. (Sj\ and ethyl ester, m.p. 74°, from diphenyl-amidin-thio-alkyleiie, 
lu‘ate(i with dilute sulphuric acid to 180" (H. 15 , 339). 

Phenyl-sulphur-ethane, xanthogen-anilide, (hio-carbantlic ethyl ester 
C6H5i\H(.'S.()C2H5 or CgH^N : C(SH)()C2H5, m.p. 71°, from phenyl- 
mustard oil, with alcohol at 120", or with alcoholic potash. With 
primary and secondary bases it changes into phenyl-suli)ho-nreas. 
Oil distilling, it decomposes into phenyl-mustard oil and alcohol 
(B. 15, 1307, 2I()4). O.xidised with alkaline potassium ferri- 

cyanide, it jiasses into ethoxy-mustard oil and ethoxy-be}t:o-thia:ol 

In alkalies it dissolves like the phenol-thio-ureas, 
.and makes metallic compounds with silver, mercury, and lead. 

Phenyl-imldo-thio-carboxyllc acid c.iijN : Cv is unknown. Its 

ethers are formed by the action of alkyl iodides upon the metallic com- 
binations of the phenyl-sulphur-ethanes and upon the free i>henyl- 
ailjihur-ethanes. A similar behaviour is shown by the thio-acetanilides 

md the phenyl-sulpho-ureas. Ethyl-methyl ester 

h.p. 260^ Diethyl ester, m.p. 30" (A. 207 , 148). 

I’liKNVF-Dmiioa akhamink Acid Dkkiv.vuvfs. — T he free acid, 
precij)itat('d from the potassium salt, decomposes into aniline ami 
2- Its i)otassium .salt, CgHjNHCSSNHi, is formed from aniline, 
and aqueous ammonia (}. pr. Ch. 2, 65 , 3t)9). For further 
^nyl-dithio-carbaminates. see B. 40 . 2970. 

Phenyl-dithio-oarbaminio methyl ester, m.p. 87 , and phenyl-dlthlo- 
urethane, m.p. bo'', formed by heating phenyl-mustaril oil with met- 
‘^'^ptans, which .split again at higher temperattires. 'Fhey dissolve in 
alkalies. 

Ethyl-phenyl-dlthlo-urethane (CjUJCgH^NCSSCaHi, m.p. (>8 . b.p. 
, ba)rn (liphcnyl-pseudo-ethyl-thio-urea, with CS^ at i(>o\ This 
l^nnpuund is very stable, does not dissolve in alkalies, and is not freed 
Dan sulphur by HgO, or alkaline lead solutions. On heating with 
iodide the phenyl-dithio-urethanes, like phenyl-sulidmr ethane. 
‘JH diphenyl-sulpho-urea, form addition products. 

J’nenyMhluram-sulphlde S(CSNIICgHj),. m.p. 137 (H. 24. 3023). 
raethyi-phenyl-thlo-carbamlne chloride (('HjCglljiN.c'SCl. m.i>. 35 . 
1 methyl-aniline and thio-phosgene (B. 20, 1031)* 
mi /' Ml/ ’ UKK AS.— Phenyl - sulpho - urea, sulplw-carbanile- 
‘ ^ m.p. 154"', from phenyl-mustard oil and ammonia. 
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or from ammonium phcnyl-dithio-carbaminate with Pb carbonate 
(/. pr. Ch. 2, 65 , jbg). On boiling with silver nitrate it passes into 
phenyl-urea ; with IlgO into phenyl cyanamide ; with bromine, in 
chloroform solution, phenyl-thio-urea gives the bromide of a disulphide 
CgHjiN : ('(NHo)SSC(NH.,) : NCgH^, m.p. 128’ (P. 34 , 3130); with 
methyl iodide it combines to form the iodo-hydrate of n-phenvl- 
methyl-pseudo-thio-urea. With acetic anhydride the unstable as- 
phenyl-acetyl-thio-urea, m.p. 145", is formed at first, which, on heatini;; 
above the m.p., is transformed into the symmetrical variety 
CgHj. NH.CSNII.COCHa, m.p. 171'’ (C. 1902, I. 1300 ; 1908, I. 15.11) 
These reacticuis are generally applicable to aromatic thio-ureas. 

s-DIphenyl-sulpho-urea, siilpho-carbiinilidc CSfNIICgH^lj, m.p 
151”, brilliant colourless Hakes, easily soluble in alcohol (li. 19 , 1S21). 
loirmed : (i) from phenyl-mustard oil, and aniline, in alcoholic solutii^n ; 
(2) by boiling aniline with CS.^, and withdrawing SH^. The formati'/n 
of the urea is greatly favoured by the addition of sulphur or hydrogen 
pero.xide (B. 39 , 43b9). 

Reactions of sulpho-carbanilide are known in great number ;~ 

(1) Iodine converts it into sulpho-t'arbanile and a-triphenyl-guanidiii. 

(2) Boiling with c<mcentrated H('l splits it uj) into phenyl-mustard oil, 

and aniline (B. 16 , 2oi()). (3) E.xtraction of sulphur with HgO pro- 

duces the symmetrical diphenyl-urea, (.t) In benzene solution with 
HgO, carbo-diphenyl-imide is formed. (5) With ammonia, and PbjO, 
we obtain diphenyl -guanidin ; with aniline, triphenyl-giianidin ; with 
hydro.xylamine, oximido-diphenyl-urea (CjHjNHjjC ; NOH ; with 
hydrazin hydrate, in the presence of alkalies, amido - diplu nyl- 
guanidin. etc. 

Phenyl- and symmetrical diphenyl-sulpho-urcas, dissolved in alkalits, 
form salts in which the metal adheres to the sulphur (cp. thie- 
acetanilide). 

As to alkyl-phenyl-sulpho-ureas, see B. 17 , 2088 ; 23, 815 ; 26 , 
as-DIphenyl-sulpho-urea, m.p. 198’, Inmi diphenyl-amine-rhodaiii'h 
(B. 26 , R. bo;). Triphenyl-thlo-urea, m.p. 152' (B. 17 , 20 (^ 2 ). Tetra- 
phenyl-thlo-urea (f flil5)2Ndds.N(( ,jH,n)2, m.p. 195'’, is generated I'V 
heating triphcnyl-^uanidin with CS^ (II 15 , 1530). 

Phenyl-sulpho-hydantoms.- While the pr<xluct formerly taken Er 
thio- or sulpho-hy<lant<nn has turned out to be pseiido-hydaiitoin, 
aromatic phenyl-sulidio-hydantoins have become known (B. 
Phenyl-a-methyl-sulpho-hydantoln 

or , m.p. i 8 .|'^, by melting phcnyl-rnustard "il 

and alanin together. 

PlfF-NYLATKt) PSEMDO - SULPHO - URKA DkRIVATIVES.— S ucll COnj' 
potinds are obtainerl, ^.g,, from phenyl- and symmetrical diidienyl* 
sulphfMirca by the action of alkyl iodides and caustic potash, 
better, by heating with alkyl iodidcjs or bromides in alcoholic solntK'H 
(B. 26, 48), In the latter case we get the iodo-hydrate of a 
which is precipitated by sexlium-carbonate solution, and may 
add halogen alkyl. On heating with alcoholic potash, the iniKk^' 
phenyl-carbaminic thio-estcr splits off merraptans. 

n-Phenyi-methyl-pMttdo-thlo-urea, mido-phenyl-carbaminic 



PHKNVMTED derivatives of r 

methyl ester jq. 

ih, m.p. 

f' V sc',"**’ '''‘"'y‘-'”‘'^<>-p>>enyl.carba ‘“"’''"‘"-J'sentfo. 

iSiiliSI 

.‘'I, '■.lli\:( '-N-(C.I|.)CH, '’ ‘*72): 

flic ofiiylfii, I . . - -Ch,’ : f y ^'(C.HsI oh, 

■ ."’‘"'yl.'il derilaii,!! t’l, "><' -^o-MlIcd ,r ^~^'"‘-Ch,- 

'fs'"""''" 

.u.Nm- 'nho.h/"’'; ^"'<1 PseWo-d/pHenvi 'S'^'"-"' 

l>''<'nvl- ,„d i f acid 

<'0.NTiar '‘''V ' RhodVn 

HCI, (I,,,.' ' ‘.H.X:,- -Nn.o,, -■"'< «" 

' "'>■ '» lorn , 'Vf • "" '’"'''"r '««!. 

latfer is i a''Pi co; •'''l‘'.H.). 0 o ' acid and 
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of acetyl chloride, yields a phciiyl-iniido-phcnyl-thio-bi-azolin ; or by 
means of benzoyl chloride, a diphenyl-triazol mercaptan (B. 29 , 2914) ; 

C.HjN < rdhNU.CS.NHXH.aX'.lh- vCdCN 

^ r.C.H, IISC__ N 

Phenylated Guanidln Derivatives. Phenyl-guanidln nh : 

\ N H j 

m.p. 60°, from cyanamide and aniline chlorohydrate. By an analogous 
process we obtain Diphenyi-guanldin, mtianilin NH : C(NHCflIlj,„ 
m.p. 147'^, from cyananilul (p. 106) and aniline chlorohydrate, and als(i 
by the action of CICN upon dry aniline. Both, like guanidin itself, art' 
mono-acid bases. CS., decomposes diphenyl-guanidin into dii)henyl- 
sulpho-iirea and KSCN. 

a-Triphenyl-guanidin CeH^N : C(NHC5H5)2, m.p. 143°, formed on 
heating diphenyl-urea or diphenyl-sulpho-urea, by itself, or with 
copper, to 140'', also by warming the alcoholic solution of diphenyl- 
sulpho-urea and aniline with Bb(()H).2 (C. 1902, 11 . 795) or HgO, (tr 
by boiling it with iodine solution. CS, splits it up into diphenyl- 
sulpho-urea and phenyl-mustard oil. 

^-Triphenyl'guanldin mi ; <’ ^ ni.j). 131’, has been obtained 

N 1 11 1 j 

by heating cyano-anilide with dijdunyl-aniine chlorohydrate. CS, 
breaks it up into dij)henyl-amine, phenyl-mustard oil, and hytlrogeii 
sulpho-cyanide. 

Sym. Tetraphenyl-guanidin NH : C[N(( ,.H^)2]2. m.p. 130’, by action 
of CNCl upon diphenyl-amine at 170c 

as-Tetraphenyl-guanldin ^ ^ S Venii- 

phenyl-guanidln C^HjN : C'(N(',,H^).2].2, ^7^ • obtained by trans- 

formation of aniline and diphenyl-amine, respectively, with triplu iiyl- 
chloro-carbamiflin (B. 36 , 904). 

Amido-diphenyl-guanidin C.H^N : ( (NHC.HJNH.NH,. ni p ()0 . 

formed from diphenyl-thio-urea with hydrazin hydrate in alei'llidu 
alkaline solution (without alkali, phenyl-thio-semicarbazide is formed) 
it is a strong base. With anilines it gives a<ldition prixlucts; with 
carbo.xylic acids, and with HNO^. it condenses to triazol and t('tia/>'l 
derivatives respectively (B. 33 , 105H ; 35 , 1710, lyih). 

Diphenyl-oxyguanidin, oximido-diphenyl-urca HON : ('(NHCglhIr 
m.p. 151"’, from diphenyl-thio-urea with alcoholic hydroxylaminc 
solution and Pb (4 (B. 32 , 2238). 

PHENvr.-niGUA.\[i)Ks.- a-Phenyl-blguanide ^ \NiI(Vb 

chlorohydrate, m.p. 237"', by heating aniline chlorohydrate with 
dicyano-diamido (C. 1905, 1 . 730; II. 1530). a-DIphenyl-Wguanide 

^'J{ ^ *^^ P' sulpho-carbanilide aiid 

guanidin (sec A. 310 , 335 ; B. 84 , 2594). 

G. Phenylated Nitriles and Imldes of Carbonlo Acid. 

Phenyl isocyanate, car 6 ani 7 <; CeH^N :CO, b.p. lOfi’', a liquid with ui 
acrid odour, formed (i) by distillation of oxanilides ; (2) by distillab'*" 
of carbanilic esters with PjOj (B. 25 , 2578) ; (3) from diazo-beii^" 
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;alts ])V the action of potassium cyanate and copper (B. 25 , 10S6) ; 
4) from phenyl-mustard oil C^-Hj.N : CS by heating with HgO to 170° 
B. 23 , I53t>) i (5) the action of thionyl chloride upon benzo- 
lydroxaniic acid (<7.7'.) in bnizenc solution (C. 1907, I. 633) ; (6) by 
canning benzoyl azide (q.v.) or benzoyl chloride and sodium azide, 
ai neutral solvents (B. 42 , 3133, 3359 ) i (?) hy tlie action of HNO2 
apon rnonophenyl-urea, with excess of HCl (C. 1906, II. 510) ; (8) by 
Action of phosgene upon aniline, or its chlorohydrate. By methods 
b, 7, and 8 a series of substituted carbaniles could also be prepared 

1900, 1. 30 : i9«2. 1 1. 554). 

Carbanile behaves very similarly to the isocyanic alkyl esters. W'ith 
water it becomes diphenyl-urea, with alkalies it forms salts of phenyl- 
caibaniinic acid {/. pr Ch. 2, 73 , 177). With alcohols and phenols it 
combines to form carbanilic esters, a reaction useful hm proving the 
presence of alcoholic hydroxyls (B. 18 , 2428, 2()o(>). It reacts similarly 
with the SH group, and with the hydroxyl group of the aldoximes and 
ketoximes. With the groups C : O and C : S carbanile docs not react 
(B. 25 , 2578); but it unites with i, 3-dicarbouyl compounds, like 
acetyl-acetone, aceto-acetic ester, malonic ester, etc., in the presence 
of small quantities of alkali, to form C-carbanilide derivatives, e.g. 
CgH5NHCOCH(COCH3)CO.^R, which, in contrast with O-carbanilide 
derivatives, have an acid nature and sliow the ferric chloride reaction 
(B. 37 , 4627). 

With NH3 we obtain phenyl-urea. With diazo-amido-compounds 
CgHjNjNIfR' mixed ureas an* formed, in wliich the hydrogen of the 
NH group is represented by the residue — ('ONHCglls (B. 22 , 3109). 
For action upon dicarbow lic acids, see C. iqob, I. 1017 ; upon oxy- 
mitJs, C. 1903, I. 564. 

All thes(' phenyl-cyanate reactions, if taking place in the absence 
of a solvent, usually take ])lace normallv without transpositions, and 

therefore stiitable for di-terminations of constitution (B. 23 , 2179 ; 
38 , 22), By heating of carbanile with l)enzent‘ and .Mat \ve obtain 
bt n/.oyl aniiide (see syntht'sis of benzoic acid). 

0-, m-, p-Tolyl Isocyanate ( Ilai <,H4N :( (). m.p. i8()\ 183°, 187 , 

method 7. 

Triphenyl Isocyanurate L3().,(N('4ll5)3, m.p. 275'", formed (i) by 
polymerisation of carbanile, on heating witli iH)tassium aca'tate (B. 

3 - 2 ^ 5 ) ; (2) by the action of concentrated H('l at 150 ' upon triphenyl- 
>^o-melamin. 

Triphenyl cyanurate L3N3((K'4H5)3. m.p. 224^, by the action of 
cyanic or cyanuric chloride upon sodium pln'uol. 

Isocyano-phenyl chloride, phcnyl-imido-carhomi chloride LftHiN : 

, L. ii.p. 209*^, a colourless oil. of acrid odour, formed from phenyl 
J^ecyanide and chlorine in chloroform solution; also from phenyl- 
oil and chlorine (B. 26 , 2870). With aniline it passes into 
‘i-tnphenyl-guanidin (A. 270 , 282). 

Phenyl sulpho-cyanlde C^MjS.CN, b.p. 13 1"’, is isomeric with phenyl- 
^’^ustard oil and methenyl-amido-thio-phcnol (see Amido- 

:slii Formed by action (i) of IISCN upon iliazo-benzol 

p and (2) of cyanogen chloride ujKm lead thio-phenol. It 

like the alkyl sulpho cyanic esters. 
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Phenyl-mustard oil, sttlpho-airbanile, iso-lhio-cyanic phenyl ester 
CgHjN : ('S, b.p. 222®. is a colourless liquid smelling of mustard oil. 
Formed (i) from diphenyl-sulpho-urea by splitting off aniline with 
hot sulphuric acid or concentrated llCl, or. best, with, concentrattd 
phosphoric acid (H. 15 , <)S()) ; (2) besides triphenyl-guanidin, from 
diphenvl-sulpho-urea with alcoholic iotlint' solution ; by action of 
thio-phosgene upon aniline ; (4) by action of HNOj upon phcaiyl 
sulpho-un'a (C. iqoO, II. 510). 

Heating with copper or zinc dust converts it into benzo-nitnlo, 
the phenol-iso*nitril(‘ first fornn'd transposing into beiizo-nitrile at th. 
temperature of reaction. Heated witli dry alcohols to 120 ’, or in 
alcoholic potash solution, it liecomes phenyl-sulphur'ethane (('. ifioo 
I. 281)) ; with ammonia, aniline, hydra/in, or hydroxylamint' it bei onii s 
phenvbsulpho-urea ; with chlorine, iso-cyano-pln nyl chloride. W ith 
sodium-malonic » stt r it combines to form thio-carbanilino-malonii 
ester (C. K/oS, 1 . i()2<)). (Oin bines with aromatic hydrocarh()ii>, 
phentjl ethers, and tluo-[)h(Miol ethers under the influence of A 1 chlornh 
to thio-anilides of carbo.xylic acids ( /, pr. Ch, 2. 59 , 572). 

W'ith alkyl-magnesium ioditles {\’ol. I.), pluunl-rnustard oil ceiii- 
binrs to form salts which, on decomposition with acids, yield ihio- 
anilides of fatty acids, c.g. NH.CS.CHt (H. 36 , .585). By rediK ticn 
W'ith zin»' and 1 H I, it is decomposed into aniline and thio-formaldc'hyth , 
but by Al amalgam into sulpho-carl.»anili(li‘ and nu'thyl inercaptmi 

(If. 34 , 2044). 

Fhenyi..\iei) Cv.vnamidk Derivatives (cp. Cyanamide, Vol. 1 .) - 
Phenyl-cyanamlde, cMuufnilide t ^lljN'lIt N i .Ul,/), m.p. .17', Iom' 
its water crystallisiition in the drying oven, li(|uehes, and re-forms 
the hydrate in air. On stainling, or heating, it |H)lvmerises to m- 
phenvl-iso-rnelamiiKc loirined (i) by ( ondiK ling ( N( I into an t lli'i 
solution of aniline; (2) by heating })hen\ 1-sulpho-urea, with llgO cr 
lead acetate and alkali (H. 18 , 4220). It is easily solubli‘ in alcohol 
and ether, and (ombines again with HjS to form })henvbsuli>ho urrM. 
For substituted cyananilides, see C. im> 5 , 1 . 4.1 1 ; 1907, I. 54J. 

Phenyl-methyl cyanamide ( flH,,N(( ll^)( N, m.p. 30®, from ( \ni 
anilide, K'H., and NaOC^H^ (H. 33 , 1383) , or from mono-, or evni 
dimethyl-iiniline, with ( NBr. The latter pnKa ss has yielded a miiahtr 
of homologous phenyl-alkyl cyanamides (H. 33 , 2728 ; 36 , izyi)). 

Diphenyl cyanamide (bijHjjjNt N, m.]). 73®. from as-diphenyl tluo 
urea with ammonia, and silver solution (B. 26 , R. 607). 

Carbo-dlphenyl-lmlde f ^HjN : Nf nH^, a thick liquid, b.p.30 
On distillation, al ordinary pressures, carbo-diphenyl-imidc transjx's'^'’ 
into a jKjlymeric modification melting at 161®, and having triph’ 
molecular w'eight (B. 28 , 1004). 

( arbo-diphenyl imide is formed (i) by action of HgO ujx'ii ^ 
solution of symmetrical diphenyl-sulpho-urea in benzene ; (-) 

distillation of a-triphenyl-gnanidin ; (3) by heating phenyl iso( 
to 180®, W'ith rejection of fT)| (B. 41 , 1125). With water it conil’'”‘- 
to form a symmetrical dipheqyl-urea ; with HjS, to a 
diphenyl-sulpho-urea ; W'itli anjline, to a-triphenyl-guanidin ; 
phenol, to diphenyl-iso-urea phenyl ether (C. iqoq, IT. 426). On 
ducting Hn into a benzene solution of carbo-diphenyl-in''*'' , 'V 
obtain the conHH)unds C.UaN : CCI.NH(:«IIjand r.HiNH.Cria.NlK 
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(B. 28 , K. 778) : with malonic ester, and similar bodies, carbo-diphenyl- 
imidr forms substances like C8H5NH.C(N('eI{5).CH{C02C2Hj2 (B. 32 , 
ft also (om bines witli aliphatic and thio-aliphatic acids to 
form compounds like acdyl-dil^Jicnyl-itrcu and acdyl-diphcnyl-thio-urea 
(/. /)/-. ('h. j, 64 , 2bi). 

Alkyl-ma^mosiiuu iodides f^iv(! Mg compounds, which, with acids, 
(lcc(imi)osc into dipluMivl-amidines. 

Carbodi-p-tolyl-imide (('7!f,N)2C, m.p. 57 ''- 59 °. 

Triphenyl-melamine, (riphenyl-cyanuro-triaynide 


r„H,N : ( 


/NH.C{NHC.H,)\ 


m.p. 1 )V tlu' action of cyanuro-chloride upon aniline, or by heating 
tri-tliia cyamuic mcthx l < -ter with aniline to (B. 18, 7,218). 

Hexaphenyl-melamine, C3N,,fN{( gH5)2'3, m.p. >00'^, from cyanuric 
chloride and dijihenyl-amine. 

Triphenyl-lsomelamine nh : f m.p. 185°, 

by polymerisation of jdu nyl cyanamide ; also by the action of 
cyanogan hromiilo upon aniliiu'. On heating with H( 1 the NH groups 
an' siK'crssiN i'ly repkua'd by oxygen, with linal formation of isocyanuric 
triplienyl ester. 


Besides tlu' normal and iso-triphenyl-melamines, unsymmetrical 
trijdu'iivl melamines are also known (H. 18, 228). » 

Amu DUS or Du aruoxyi.ic Acids.— O. xalic acid and its homo- 
logut s, as well as thi' unsaturated dicarboxylic acids, form anilic acids 
and dianilid('s, corresponding to tiu' amino-acids and the diamides. 
Ihose dicarboxylic acids capable of forming anhydrides yield also 
aniles or phenyl-imides corn sj)onding to the imides. 

1 he anilic acids are obtaimd (i) by partial decomjx'»sition of the 
diauilides ; (2) on mixing the ethereal or chloroform solutions of the 
anhydrides with aniliiu’ (H. 20, 721.4) : (7) by tlu' breaking down of 
the inilrs. Du' latter are n'-formed from the anilitlt's l)y treatment 
with l’( Ij. (H. 21, ()57), or with acetyl chloride. They also appear 
fni healing the acids or anhydrides with aniline. A large number of 
th> sc compounds have Ix'i-n mentioned in the lirst yolumt', in connection 
'vilh their res])ectiy(' acids, 

yi/ ‘ DKKiVAiiyES OK OxAi ic AciD. — Oxanlllc acid 

i.So ' (sei* A. 270, 205. for an isomeric acid, m.p. 
-to ), is formed by heating oxalic acid and aniline to 1.40^ (B. 23, 
t; -0), by ih(' action of alcoholic potash U]>on oxanilide, and when 
racon-anilic acid is oxidised with MnO^K (B. 23, 777). Methyl 

18 >5) 23 » 


Oxanlllc acid nitrile, cyano-formanili^c CjII^NHCOCN, m.p. i2o‘', 
he r ^ ^ ‘tdding hydrocyanic arid to i^henyl isocyanate. On 
' I ing ahoye its m.p. it decom4X)ses into its constituents. On careful 
m 1 ", r d trasses into phenyl-oxamlde C'jHjNIK'OrONHj, 
{ addition of ILS it becomes oxanlllc add thlo-amide 

“ nt '" P- 170° (B. 88, 2077). 

isom m.|^. 245°, is also obtained from the 

* 8*yoxlme-N-phenyi-eth6r c.h.Nc .cH-CHr nc,h,. m.p. 
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18.^"’, by transformation with glacial acetic acid and acetic anhydridt . 
The latter is formed (i) from nitroso-benzol with diazo-methaiu ; 
(2) from ^-phenyl-hydroxylamine with glyoxal or with formaldc'li\(l, 
{B. 30 , 2871 ; 35 , 

A numlier of sulphnn'tt<‘d derivatives of oxanilic acid an* obtaiiini 
bv action of upon tin* correspoiuling « oinponnds of oxalic ai id 

They are distinguished by their intense yellow or reddish-yellow 
colour (B. 37 , ^7oS). 

Thio-oxanilic acid CgHgNHCSCOOII, m.p. 102°. Thio-oxanilide 
CJIjNHCS.CONHC^Hj, m.p. 145'’. Both compounds are i a<i!v 
converted into derivatives of bcaizo-thiazol {(/.v.). 

Thlo-oxanllic thlo-amide Cgll^NlK S.( SMl^, m.p. 98^ 

Dlthio-oxanilide (('SNIK'gllrJo, ni.p. I44‘^ is also geiuTated 1 )\ ilw 
action of H^S upon oxanilide chloride ((’. 1902, II. 121). 

Tetra-p-tolyl-oxamide leiaij. ni.p. 127", fnm 

p-ditolyl-urea ( hloride. 

Oxanilide dioxime fC : {N 01 I)(NIf( ulls)].^, m.p. 215" with (hrom- 
position, from dihromo-^^ly oxime peroxide. Semi-ortho-oxalic-dianilido- 
methyl ester <'()2CIfr,.C(NHralij]2lK 11-,, and Phenyl-imido-oxalic 
dimethyi ester ('()2CIl3(' : NC^IIj.(()( ll.,), m.p. in ', from dichlor-nxalK 
ester (B. 28 , bo) and aniline. Phenyl-oxaminic diphenyl-amldine 

C,H,NHCO.C^ vr Teb. f^oiu semi-orlho-oxalic ester and 

from oxanile dichloride acid ethyl ester (.A. 184 , 2b8). 

rin* corresponding nitrile, carho - diphenyl - imule - hydrocy<n:uii:. 
N('.C(Nf IC^jIIj) : N'Cgllj, generat«-(l from caibo-dij>henyI-iinide by iiiiien 
with iiydrocvanic acid, yields, with yellow .Vm^S, a thiamide Nli.,( >. 
('(NTB'^flj.) :Xf '^Ifj, whnh can be easily converted into isatin aci/.a/t 
and indigo. 

o-Nitro-oxanilic acid, m.p. 112'. 

o-DInitro-oxanilide, see A. 209 , 469. 

Maion-anilic acid ( gll^NiK (X iljf OjH melts at 142", vitli 
de( ompo>ition into (O.^ and a( etanilid<-. It is j^lso formed li\ > 
peculiar tran>p<w>ition of so<lium a< et vl-phenyl-carbaminati li' i't 
sodium acetanilide with COj, on heating to 140' (B. 18 , i l.S'd 
With PCI, it forms tri< hloro-cjumolm (lb 18 , 2975). 

Malon-anilide bll^d flNUb, 115)2. m.p. 224" (B. 17 , 145. ^0' 
Malonic methyl-anilide (B. 31 , 182b). Dithio-malon-aniiide < H. 
((’8X11(^,115)2. m.p. 149', from malon-anilid«', with 1*2^5 (B. 39 , i 

Succin-anliic acid, succin-anlle, see Vol. I.: Sucrinimid<\ 

Fumar-anilic acid, fumar-anlllc chloride, fumario dlanllide, malcin* 
anillc acid, maleln-anile, dichloro-malein-anlle, dlohloro-malein-anlle 
dlchloride, dichloro-malein- anile -dimethyl ester, dJchloro-malein' 
Imldanile, dichloro-malein-dlanlle, citracon-anlllc acid, oitracon-anile< 
itacon-anillo acid, see V'ol. 1. in coimectign with tlie corrt‘spondinfl 
carlKjxylic acids. 

Animdo-cakboxyiic Acids.— a nllldo- malonic acid 

(Jf{(;(X)H)2 melts at 119", with rejection of ( Oj, and forinati"ii el 
phenyl-glycin. Its esters (methyl, m.p. bH" ; ethyl, m.p. 43 ) 
formed from the bromo-malonic esters, with aniline, and oehave lil''^ 
malonic esters in having their (’ atom alkylated, and in fonninfl 
addition products with a, ^-oldin-carboxylic ester, etc. (see Vol. I )- 
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On heating to 260^-265° they condense to indoxyl-acetic esters, 
A'liich can easily be converted into indigo (B. 35, 54). For the effect 
3f nitrous acid, sec C. 1902, IL 1318. 

1 or phenyl-asparagin-anllic acid, phenyl-asparagin-anile, /3-anllido- 
pyro-tartaric acid, nnd pseudo-itacon-anilic acid, see Amido-succinic 
[icids, Vol. 1. 

Phenylatei) Ureids of Dicarboxylic Acids.— Phenyl-parabanic 

acid m p. 208"", and dlphenyl-parabanlc acid, in.p. 

\NH “CO 

from the corresponding carbamides with ethoxalic chloride 
{J. pr. Ch. 2, 32, 20). 

Diphenyl-malonyl-urea,f/i7)//c//>7-&(/r/)»7Rnc 

m.j). 238°, formed by the action of malonyl chloride u])on carbanilide. 

As uric acid is obtained from malonyl-urea L), so from 

rliphL'iul-malony 1-urea, through the interme<hacy of dlphenyl-vlolurlc 
acid, m.p. iif, we obtain diphenyl-uramile, m.jc 195^; diphenyl- 
^-uric acid, m.p. 217 '’; and 1, 3-diphenyl-uric acid, m.p. above 300' 
(('. 1907, II. 1065). 

Aniline Substitution Pkodlh ts.- It is only the aniline derivatives, 

among the substitution products of the primary phenyl-amines, which 
deserve particular consideration, f<ir it was with them that the re- 
gularities of substitution obtaining among the aromatic amido-bodies 
were observed, and they were the intermediate stages in numerous 
instances where constituti<ui was to be determined. 

.Aniline Haloids. — Formation: — (i) Aniline, like phenol, is more 
readily substituted than benzene. When chlorine or bromine acts 
upon the aqueous solutions of aniline salts, the hah^gen atoms enter 
the [2, 4, ()]-position. Concerning the ad<litive intermediate j)r(Hlucts 
preceding substitution, see A. 346, 12S ; B. 38, 2159. Starting with 
acetanilide, chlorine and bromine j^roduce first ])- and o-mono-sub- 
stitution products; these are immediately converted into ti-p-di-sub- 
stitution derivatives. If, however, chhuine or bromine be allowed 
to act upon aniline, in the presence of concentr<4ted Milphuric or hydro- 
chloric acid, m-compounds will be puKluccd. By combining with the 
stiong acids the ainido-group accpiires a negative character. Con- 
ceining further substitutions in meta-substituted anilines, see B. 15, 
U28 ; C, 1899, IL 1049. 

Iodine can substitute the anilines ilirectly ; the resulting hydriodic 
acid combines with the excess of base : 

2CeH,.NH, 1 1, cyi^LNll, j C.H,.NIL,.HL 

(2) I he mono-halogen anilines can be readily t>btained from the 
’aono-halogcn-nitro-ben7A)ls, which in turn are derived from the 
1^1 J|^'^*^^^*^<^‘derivatives. Jhe change is effected through tlie diazo- 

(H B stronger base than the o- and in-bodics 

duct obtained by the electrolytic re- 

loii of nitro-benzol in conccntratetl hydrmhloric acid solution, 
seni^ probable that CJI5.NHCI is formed at lirst, but sub- 
y r^^rranges itself into p-chloraniline (B. 29, 1893 ; C . 1904, 
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[I, 2]-. 0 - 

[1.3] 

I-. m- 

4 ]-. P- 
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M.p. 
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M.p. 

1 H 4 >- 


FIC.H.NH, 

C1C,H,NH, 

1 

liquid 1 207° 
31° j 229" 

“■ ! 

liquid 

i 

-^7 i 

1 

230^ 

' 25 '" 

i 

liquid j 
70" 
f)0'^ 
(H’ 

188^ 

230^’ 

(.\. 243, 2.12) 
(A. 176, 2yj 
(U. 8, 3'-l) 

(B- 17, .}«;) 


Of the higher halogen substitution products of aniline we may 
mention the following : — 

From acetanilide ; 

a-[i NHj, 2, 4]-Dichloraniline, m.p. oj’. b.p. 245'' (H. 7 , i()()2). 
a-[i NH^. 2, 4j-DlbromanilIne, m.p. 79 ’ (A. 121 , 2()()). 

From the nitro-compounds ; 

jS-[i, 4, 2 XHjj-Dlchloranillne, m.p. 54 . b.p. 250^ (A. 196 , 215). 
^-[i, 4, 2 NHj-Dlbromanlline, m.p. 51 (A. 165 , iSo). 

[i NHj, 2, b]-Dl-lodanlline, m.i). 122 (C. 1904, II. 419). 

[i NHj, 2, 4j-Dl-iodaniline, m.p. (C. 1904, II. 590). 

From aniline with Cl and Hr : 

[I NH2,2, 4 . 61 -TrlchIoranlline, rn.]). 77 , b.p. 2<)2 (/. />; . ( j, 
16 , 449 ; B. 27 , 4151). 

[i NHj, 2, 4,bj-Trlbromanillne, m.p. 119 (H. 16 , 

[i NHj. 4, 4, 5]-Tribromanlline, m.p. i i.s 1 19 (C. i.S()S. I. 97)). 
[i NHj, 2, 4,b]-Trl-Iodanlllne, m.p. 1.S4 (C. k/io, I. 520). 

The five benzene-hydrogen atoms in aniline can l)e rei)la(:ed l>v 
chlorine or bromine : 

Penta-chloranlllne, m.p. 242'. Penta-bromanillne, m.p. 222 
Halogen benzols are produced by eliminating the amido-groiip by 
means of the diazo-compounds. 

For dl-, tii-, and tetra-Iodanilines .md their transformation j)rodiu 
see H. 34 , 3443. 

For further aniline haloids, see C. 1907, II. 17S4 ; A. 346 , if>o. 

Nitkanillnks NOjC jjHjNTIj are isomeric with diazo-ben/.olic ai id 
CijH^NHNOj. Aniline is strongly aitackt'd by nitrii acid, and ea>ilv 
resinified. (i) In order to obtain mono- and di-substitution prodiK 
acetanilide is nitrated. Tlur acetyl grouj) jnolects the amido-grou|), 
and p- and o-nitrr)-acetanilidc are first formed, with an excess »)f niln^ 
acid, chiefly the p-r.omi)ound ; while with the calculated amount <'f 
HNOj, in glacial acetic acid with addition of acetic anhydride, wc 
obtain chiefly the o-nitro-acetanilide (H. 39 , 4903) Hut if aniline i> 
nitrogenated in the presence of cold c.oncentrate<l sulphuric acid, met i- 
nftraniline is also formed, besides the p- and o varieties (H. 10 , 17^*; 
17 , 2bi), and its amount increas<*s with the cjuantity of sulphuric at i<l 
present. There is here the linking of an amidtogroup and, so to speak, 
transformation into an acid group, which produces meta-substitutiou- 
The three isomers arc separated by their basicities. On neutralising 
their acid solutions, o-nitraniline precipitates, first 0-, then p-, and then 
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i-nitraniline (B. 28 , 1954). In a similar manner the nitro-acctanilides 
an be separated (B. 39 , 3903). 

(2) The nitranilines can also be obtained by heating the nitro- 
icnzol haloids to i 5 o°-i 8 o'’ with alcoholic ammonia ; also by heating 
he nitro-phenol ethers, like C6H|(N02).0.CjjH5, with aqueous am- 
nonia. In both cases it is only the para- and o^///o-detivativcs which 
eact, but not the mc/rt-derivatives. 

(3) The direct introduction of an amido-group into the o- or p- 
)()sition, with respect to tlie nitro-groups present, may be effected by 
he action of an alcnhol-alkalineliydroxylamine solution. 

(4) By partial reduction of jioly-nitro-compoimds. 

(5) By heating nitro-amido-benzol-sulphonic acids with HCl to 
[70“^ (B. 18 , 294 : C. 1905, I. 4ih). 

(()) 0- and p-nitraniline are produced by transposition of diazo- 
)eiizolic acid : 

[1,2]-, o-Nltranlllne, m.p. 71 ; Acet. m.p. 92^. o-NUro- 
dimethyl-anllim, see B. 32 , io(>b. 

[i, 3]-, m-Nitranlline, m.p. 114 ; Acet. m.p. 142". 

[1,4]-, p-NItranlllni, m.p. 147" ; ,, m.p. 207 . 

The nitro-anilinos link the diainido- and dinitro-bcnzols to the 
litro-haloid, amido-haloid, and dihaloid benzols : 




NO, • * Nil, * * Ur ‘ * 


Hr *^Hr 


When or/Ao- and /)^arrt-nitranilines (not mc(a-) are boiletl with alkalies, 
they part with NH3, and are converted into their coi resp^^ulijig nitro- 
phenols C5H4(N02).()H ; the di- and tri-niiranilines react even more 
readily. 

The nitranilines approach in character the acid amides as the number 
af nitro-groups in them increases. 

Ammonia converts the corresponding dinit ro-piienols or poly- 
nitro-haloid-benzols into ; 

«•[! NH2,2,4l-Dinltranlllne, m.p. 182°. /?• i MI„ 2. t> -Dlnitranlllne, 

m.p. 138^ 

[i NH2,2, 4,b]-TrlnltranUlne('aU.2(N02);i NHj,, picratimie, is obtained 
hoin picric acid through its <'ther, or by mean^ of ]hcrvl v hlorido. 
Ihe. latter reacts with ammonia, even in tin' cold. It forms orangc-red 
needles, m.p. 186 ’. It forms picric aciil when heated with alkalies : 


C«Ha(N02)3.NHj4 KOH 

m.p. 20 if, from trinitro-chloro-xylol and 

(“• 28 , 2047). 

Nitro-1)iphknyi.-amini-:s are obtaine<l by the transformation of 
^enzol-nitro-haloids with aniline, or of the nitranilines with bromo- 
cnzols and addition of copper bronze or copper iotlide. o-Nitro- 
romo-benzol and the' polynitro-halogen‘l)enzols react with aniline 
est^^ ^ ^'^Inlyst. In a similar manner (he aryl-sulphonic 

^’-nitro-phenol, and its derivatives, yield nitro-iliphenyl- 
have^^l aniline (B. 41 , 1870), Numerous nitro-d4>henyl-amines 
also been obtained by nitrogenating nitroso- or benzoyl-diphenyl- 
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amine, and breaking up the resulting compoilnds with dilute SO.H,, 
(C. 1906, 1. 28). ‘ ' 

The nitro-diphenyl-amines are pale -yellow compounds. Thev 
yield dark-red alkali salts, with a stability increasing with the number 
of nitro-groups they coQtain. 

He xanitro-diphenyl-amiiie dissolves in ^iqueous alkalies, with a 
purple colour. Its ammonium salt is a hrick-rt'd jiowder. Befou 
the introduction of the azo-dyes, it was used under the namt of 
“ aurantia " for dyeing wool and silk. At present it is onlv used for 
making photographic colour-filters. The corresponding salt o/ penta- 
nitro-rliphenyl-amines possesses no dyeing power. 

These strongly coloured alkali salts pn'ibably possess a quinoid 
structure : 


NO 



o 

NO, \ONH, 


,Thedhitro-diphenyl-amines probal)l\’ theu'fore Ix'long to the rl is> 
of pseudo-acids (V'ol. I.). They form two Series of alkyl derivativi s : 
{)ale-yellow, stable nitrogen ethers corresponding to tin* free iiitr<i- 
plienyl-amines ; and dark- violet, un>tabl(‘ oje\geii ott'is corn'spoiidiiiL; 
-td the dark-coloured alkali salts, and i)o>sessing, liki* the latter, a 
quinoid structure (aci-nitro-derivatives)^: 

T. (NO,)3Cdb.N{(:H3)C,H,(NOd., I!. (NO,),(\n,N ; (’dblNO,), : N()(H II, 

Pale yellow. I >ccp violet. 


0-, m-, and p-Nltro-dlphenyl-amine NOjf cHjNlK jIU- P 7 '' 
112 132^ (H. 15 , 82b ; 22 , 90J ; 40 , 

Of 0-, p, P-, and 0, p-DlpItro-dlphenyl-amlne N( ).3(\,Il,NfK 
m.j). lb;', 219 ' (H. 15 , 826). 

[2, 4 , 6 )- Trinitro- phenyl -phenyl -amine, mi p. 175 , from pidvl 


chloride (B. 3 , 12b). Trlnltro-xylyl-phen^-amlne, m.p. 175 (lb 28 , 
2047). Similar compotmds, see B. 33 , 594 ; C. 1898, II. 342. 


Pentanltro-dlphenyl-amlne, m.p. 194 . Hexanltro-dlphenyl-amine, 


rn.p. *38'. 

N-M%thyl- 2 , 4 -dlnUro-diphenyl-amlne CjH;,N((;H3)( „H3(N()2)2. "‘ I’ 

Ib7'', from i, 2, 4-chl<>ro<<linitio-ber>zol and metliyl aniline, gives, nii 
further nitrogenatiori, N - methyl -hexanltro- diphenyl -amine, m l' 
^3b ,* yelhiv Hakes. The isomeri* o-methyl-aci-hexanltro-diphenyi- 
amlne, in violet-black crystals decomposing at i.jib is obtjim’d hv 
tlie action of ICH^ upon tlie silver salt of he.xanitro-dij)hen\Tamii>( 
Traces of alcoholic HCI rapidly saponify the ester. But acetyl ( hloii'h 
gives, with the silver siilt, an N-acetyL< 4 exanltro-dlphenyl-amlne, pal<- 
ycllow crystals melting at 2.4</' (B. 41 , 174 . 5 ). 

p-Nltro-phenyl-amlne NG/ m.p, 144^, from p-iidm- 
iodo-benzol and diphenyl-amine, in presem e of copper Tuonze (B. 41 , 

3511). 


M. p-NlTK()SO-I)i:KtVATIVHS OF rilK I’kIMAUY, Sl'CONnAUV, 

AM) Ti-huahv Akomatk Amisks. 

I’ormation. — (r) When tlie nitro.sarnines of mononiethyl*anil'”*‘ 
or diphenyl-amine arc treatctl wiUi alcoholic hydrochloric acid, they 
rearrange themselves into p-nitroso-com pounds (B. 19 , 2991)- 
The p-Strosobodies are also produced when nitrous acid acts up*'*' 
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the tertiary diaJkyl-anilines, or sodium nitrite upon their hydro- 
chlorides (Baeyer and Caro, B. 7 , 963). (3) Wlien the nitroso-phenols 

arc fused with ammonium acetate and ammonium chloride, they yield 
p-iiitroso-anilines (B. 21, 729). 

Behaviour. — When the p-nitroso-deriyatives of the secondary and 
tertiary aromatic amines are heated with caustic soda, they break 
down into spdiuni^nitroso-phenate and alkylamines (I. 163). Most 
chemists consider the nitroso-phenols to be the monoximes of the 
paraquinonCs. And in connection with this mode of formulation 
of the nitroso-phenols, many tre disposed to view the p-nitr©so- 
derivatiVes, of the secondary and tertiary aromatic amines, as ^inine 
derivatives : 


p-Quinine. 


‘ ‘ U4j:0 
gjrQuinone-monoxime 
Nit rose- phenol. 


p-Nitroso-diinethyl-aniline, 


p-Nltroso-aniline NO[4]C<jH4[i]NH2, m.p. 174^ crystallises in 
steel-blue needles (B. 21, 729 ; 28, R. 735)- 

p-Nitroso-monomethyl-#nlline NOI^CCgH^fijNHCHa forms blue 
lustrous flakes, and melts at 118® C. It is soluble in dilute soriium 
hydroxide, and is again liberated from its solution by carbon dioxide. 

When heated with sodiunf*hydroxide, p-nitroso-methyl-aniline is 
decomposed into sodium nitroso-phenate and methyl-aniline. 
p-Nltroso-monoethyl-anlllne, m.p. 78^ 

0-, m-, and p-Nitroso-acetanlllde NOC^iNHCOCHj, m.p. I07^ 
in\ 173°, by oxidation of the three mom>-acetyl-phenylene-diamines 
with monopersulphonic acid. The p-nitroso-acetanilide exists in a 
grey and a colourless moditication, m.p. 173" and i8r* (C. 1908, 
i. 2027). «' 

p-Nltroso-dimethyl-anUine NO[4]CaH4[i]N(CH3)2. m.p. 85^ con- 

iiists of large green flakes. Potassium permanganate and ferro- 
cyanidc of potassium oxidise it to p-nitro-dimethyl-aniline. Upon 
reduction it yields p-amido-dimethyl-aniline, which is so important 
in the dye manufacture. Sodium hydroxide resolves it into nitroso- 
phenol and dihiethyl-aniline. Its hydrochloride dissolves with difli- 
culty in cold water. 

P-Nltroso-diethyl-annine, m.p. 84''. 

P‘NltEoso-diphenyl-amlne, m.p. 143'", consists ol green plates, and 
produced when hydrocldoric add gas actg^ upon diphenyl-nitros- 
‘'unine. Dissolves in concentrated aqueous alkalies witli formation 
of dark-brown alkali salts, derivable from the anile of q^nonc-moh- 
oxime r„H,N : : NOH (B. 20 , 1252 ; 21 , R. 227). 


ba. Diamines. 

formation . — The aromatic . diamines, whose amido-groiips lue 
tke benzene nucleus, are formed (i) by the reduction of 
tc three dinitro 4 )enz( 4 iS or nitro-anilines with tin and hydrochloric 
acid ; (2) the monamines can be concerted into the diamines by first 
f them to amido-azo-compounds, and then decomposing the 

latter by. reduction : 

C.H,N-N[4]C,H,1i]NH, I 4H.-C,HiNU, ! NH,i4]r,H4[i]NH,. 

vol.Ti. I 
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(3) They can be obtained, also, from the diamido-benzoic acids, by 
the loss of carbon dioxide, when they are treated with baryta. This 
reaction has become of particular importance in ascertaining the con- 
stitution of the three phenylene-diamines. (4) Phenylated diamido- 
benzols are formed by the semidin transposition of hydrazo-benzols 
thus, o-amido-ditolyl-amine is formed from hydrazo- toluol. (5) ])i 
phenylated diamido-benzols CgH,(NH.CeH5)j are produced when ilioxy- 
benzols — c.g: resorcinol and hydroquinone — arc treated with anil in,' 
and CaClj or ZnClj. 

^Properties.— llxa diamines are colourless solids volatilising withf)iit 
deconrposition, but on exposuie to the air they bi'i:ome colounci. 
They are di-acid bases, forming well-detined salts. Ferric chloride 
imparts an intense reel colour to tijijir solution. The amide hydrogt a 
atoms can be replaced in the same manner as in the rnonamines. 

Dlamldo-btnzols, or phenylene-diamines, C^JdNHj),. The o-body 
is derived from onitraniline by reduction with caustic soda and zinc 
dust (H; 28 , 2947). The m-derivativc is most easily accessible through 
m-dinitro-benzol. The p-conH)oun(l is obtained by the decomposition 
of amido-azo-benzol, or by heating p-dichh»ro-benzol with NH3 in 
presence of copper sulphate (/: /. Ch. 136 ; C. 1908, II. 1221). 

[i. 2;-, ()-Phenylenc-diamin% m.p. 102’, b.p, 252' 

[1,3]-, m-Phenylene-diamine, ,, 63’, ,, 267" 

p-Phenylene-diamine, ,, 147'’, ,, 267''. 

0-PhenyIene-dIamine is coloured red, in hydianddoric acid soluiinii, 
by ferric chhjride, with the production of diarnido-phenazinc hydro- 
27 , 2782). Oxidation with P( or AgjO gives o-quinom - 
di-imine, which immediately polymerises to^.O^-diamido-beuzol. In 
the table (see below), showing the numerous o-condensations of wliii h 
the o-diarninei are capable, it is o-phenylenc-diamine which appeals 
piost frequent^ as the example. . 

o-Amldo-pnenyl-urethane melts at 

o-Amldo-dIphej|yl-anIlIne, b.p. 217^ (H. 32 , Kjoj). 4, 6-I)initro- 
o-phenylcnc-diamine, rOjU. 215'’, deep-red needles, by reduction of 
picramide with alcoholic Am,S (B. 41 , 3093). 

m-Phenylene-dlaiBln^ with nitrous acid becomes lriamido-d\a 0 
benzol, or Bismarck brown. It imparts an intense yellow colour I" 
a very dilute solution of nitrous aejul, and can therefore be used for lie 
colorimetric estimation'of the latter in water (B. 14 , 1015); if tin 
nitrite solution is allpw'ed to flow quiikly into the hydrochioric solu- 
tion of the th-phenylene-diaminc, w'c obtain, besitlc> Bismarck brown, 
1 , 2, 4 -Nltroso-m-phenyleneHlIaralne N()CeH,(NH,)„ garnet-red flake, 
of m.p. 210'' (B. 37 , 227b). Concerning the action of COOL, CS,. and 
oxahcestcr.cp. B. 7 , 1263; 21 , R. 521 ; 24 , 2113 ; 86,411. 

Tetramethyl-m-phenylene-dlamine, b.p. M)f (B, 30, jiio). Tetra- 
phenyl-phenylene-diamlnes are produced from tin 

dichloro Ixuizois by heating with |K)lassiuni *lfliphe^vl-amiiie (B. 32 , 
1912). m-Phenylane-carbyl-amlne 3j(N ; ( i.s transponl 

to isophthalic nitrile by heating (C. 1902, I. 463). 

0-Amldo-phenyl-m-phenyleni-dlamlne NHj[2](fln4 
NH.( .H^[3jNHj, see B. 34 , 3089. 4 »llitro-iii-pli«nylen 6 -diaiiilne, s<a 
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( 1906, I. 517 . 2, 4-Dlnltro-m-phenylene-diamlne, m.p. 254° (B. 89, 

253 ^- 

p-Phenylene-dlamine oxidises in air to the dark garnet-red crystals 

of Tetra-amldo-dlphenyl-p-azo-phanylene 

m.p. *231° with decomposition (B. 27 , 480). By Ag^O it is turned 
iwio (jiiinone di-imine {q.v.), by Mn02 and sulphuric acid into quinone 
{(j.v.), by chloride of lime into quinone dichloriminc {q.v.). 

plAmido-dlmethyl-anlline NH2[4]('ell4[i]N{CH3)2, m.p. 41°, b.p. 
257°, is obtained by reduction of j>nitroso- or p-nitro-dimethyl-aniline, 
or l)y splitting up helianthin or p-dimcthyl-amido-azo-benzol (B. 16 , 
22 }5). In acid solution it gives with SHj and ferric chloride a dark-blue 
colour —methylene blue (q.v.) — and therefore is used as a sensitive reagent 
for SIT2. N, NMimethyl-p-phenylene-dlamlne CH3NH[i]rgH4[4] 
NIICH3, m.p. 53®, b.p.„ 150°, is oxidised by AgjO io quinone dimethyl- 
iminc (R 38 , 2248). 

Thionyl- and formyl-p-amldo-dimethyl-anlllne, see B. 27 , 602 ; 
31 , 2179. p-Phenylene-ilearbyl-amine (CeH4)[i, 4j(X yields, on 
heating, terephthalic acid nitrile (C. 1902, 1 . 463). Nitro-p-phenylene- 
diamlne, m.p. 135®, lustrous green needles, from [i, 2, 4]-dinitranilinc 
(B. 28, 1707 ; 29 , 2284). 

I)i.\MiDO-TOLUOLS, ToLUYLENE-DiAMiNES.— All the six isomers 
predicted by theory arc known : 

I. [i CH3, 2, 3]-Toluylene-diamine, m.p. bi®, b.p. 255® (A. 228 , 243) 

3, 4j-Toluylenc-diaminc, ,, 88®, ,, 263® 

3. [ I CHj, 2, 4]-Toluylene-diamine, ,, 90'. ,, -80® 

4. [i CH3, 2, 6]-Toluylene-diaminc, ,, 103®, (B. 17 , 1959) 

5. [1 (’Hj, 3, 3]-Toluylenc-diamine, lujuid, ,, 284® (A. 217 , 200) 

0 . [I CH3, 2, 3]-Toluylene-diamine, m.p. 04®, ,, 273^ 

jl, 3 , 4 ]-ToluyIene-diamiae is the most accessible o-diamine. It is 
pre pared from p-aceto-toluidin : 


C.19 


[ijCHa 

UllNH.COCHj 


(3]N0, 

1[4]nhccx:Hj 


ii’NO,— >C,Ha 
lUlNHi U4]NH, 

l, 2 , 4 -Toluylene-dlamin 6 is the fundamental bod\' for the prepara- 
tion of toluylcne red (^.r.). 

Xylylene-dlamlne.— The eleven llux)relically ix)ssible diamido-xylols 
nave all been obtained, and four of them are derivable from o-phenvienc- 
' wmim.: (NH,),[i, 2](CH,),[.(, ^], m.p. .V: .fl-, m.p. ijO” ; 

■i.i. 5 |-, m.p. 78° ; .[3, 6]-, m.p. 75'“. 

lour derivatives from m-phenvlene-diaminc : (NH3)j[i, 3](CH3), 
W- 5 J , m.p. 67® ; .[2, 4]., m.p. 66® f -[4, 6)-, m.p. 105® ; -[2, 5]-, m.p. 
0)3 ; and 


three derivatives from p-pheny!cne-diamine : (Nll2)2[^. 4)(^ ^3)2 
' I ni.p. 104®: -|2,5l-. m.p. 130® (B. 36 , (>36). 

1 1 * 2 , 8, 6, 6{-o*Dlan[ildo-pS6Udo-ouinol, m.p. <)0® : p-Dlamldo-pseudo- 
P- 78’ (B. 24 , 1647). Dlamido-mesttylene, m.p. <)o" (A. 141 , 
: 79 , 170, etc.). 

nar^ .P^^*'ylcne^amines with a methylated nucleus, the amidyl in 
in to A methyl is more easily acidulatixi than the o- and 

position amidyls (B. BSf ^l). Concerning the influence of nucleus- 
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alkylene upon the alkylation of the phenylene-cliamincs at tlu; 
nitrogen, see C. 1902, I. 1279. 

p-Amido-diphenyl-amine NH2[4]('gH4[r]NHCJl5, m.p. 75^ hv 
reduction of p-nitroso-diphcnyl-amine with (NHilgS. It also forms 
during the electrolytic reduction of nitro-benzol in hydrotliiosilicic ar iil 
solution. Ferric chloride oxidises it to emcraldin {q.v.) (B. 40 , 289). 

p2*DlamidO''diphenyl-amlne, m.p, 158*^, by semidin-transposition of 
p-amido-hydrazo-benzol (C. 1906, I. 232). 

p-Amido-triphenyl-amine NH2[4jC6HJi]X(CgH4).2, m.p. 145'’ i.}S , 
by reduction of the corresponding nitro-compoimd. A p-Chloranilino- 
triphenyl-amine, m.p. 77''~8i'^, is formed by a comj)lex reaction in tin 
breaking up of tetraphenyl-hydraziii with IK'l (H. 41 , 3507). 

TilE CoNDKNSAilON'S OF illH O-DlAMINFS, 

The o-diaminos possess the power in a remarkable degree of formim^ 
condensation products. These usually consist of ring-systtans (eii 
taining five or six atoms, and will lie discussed in connection with tin 
heterocyclic carbon derivatives. The m- and p-diamines do imt 
jwssess this power. The condensation occurs in that hydrogen atem- 
of both arnido-groups of an o-diamiiK' are replaced by polyvalent 
atomic groups. Frecpiently, when this occurs, the nitrogen atems 
occupying the o-position unite with one another. 

r. Sulphur dio.xide and selenium dioxide convert the o-dianiimN 
into pi'.izo-ihiols {q.v.) and piazo-selcnoh {q.r.). 

2. Nitrous acid produces azimidcs [q.v.). 

3. The cyclic amidincs are directlv produced from the o-dianiim > 
on heating them with acids, their chlorid<-s and anhydrides, as wi 11 
as with ahiehydes. Anhydro-buscs or aldchydtns (Tadenburg). TIk m' 
are substanc< s nearly related to the ^lyoxulins or imidazols, and 

be treated later in connection with these. Such condensations linv. 
been obscr\'ed also in the reduction of acids lated o-nitro aimde 
compounds (Hobrecker). 

4. Cyclic firtv/saiul thio-urea derivatives an* formed from ( ()( lo.md 
Srt'lj or f'Sj, also by condensation with urea and thio-urea, as W( 11 
with ammonium sulpho'Cyanid(c 

5. Cyclic ^itanidin derivatives are obtained by means of ( .uh"- 
di-imides and phenyl-mustard oils, 

b. A Very interesting condensation of the o-diamiiu's is that widi 
glyoxal and otln r a dicarbonyl derivatives, as well as with gr-*|)' 
sugar, when quinoxalins result, with rejection of water (Hmslmg) 
( 1 . 

Related six-rnembered rings are produced : 

7. When o diamirn s condense with cyanogen ; 

8, By condensation with o-dioxyl-b<-nz(d. 

9. Ifnsym. diamido-phcnazin is prodmed by the oxulatioii "I 
o-phenylene-diamine, 

10, Hibenzol sul{)hone derivative^, of o phens leiie-diamine coiid< I's 
with alkylene dihaloids- ^.g. methylene iodide, ethylene liroinide, 
trirnethylene bromide. The products are cyclic diamines, from which 
the corresponding phenylene-alkylcne^diamines are obtained by th^' 
splitting ofl of the bcnzol-sulphonc groups (B. 28 , K. 756). 
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II. The o-phenylcnc-(liamines condense also with oxalic acid, and 
homologous paraffin-dicarboxylic acids, as well as o-phthalic acid, 
to rings of a higher number of members (A. 327, 9). 

>C,U4 >S orC.H,/ ;S Cia/o thi<.l 

N Azmnao.benzol 

‘ ‘\[2]N / 


, li / I'lN’H. ' 


'^*^*** , II / rii Ueiizirniaazo 

‘-"oFhenyle.ie 


IICO, 

COCl, 


Benrirni'l.irijloiic 


C(NC,n,)| 


>C,n4 . S’C,H, o l'hi'iivlen'?- ph'-nvl 

\L2 ]nu ^ 


.M./iON CH 


^C.H, f (9^ 0 NH, ^ quinta din 

\(a]S-CNH, 

oUii]C,ll,[a jOU c A 

>0,114 I’henaiin 

IblNlz’]/ 


l)H H,i U.Br 
UOCOAOOU 


.U4|h]NU i} ( ,U,{Nn,), asDiarnido p!,< 
4H4 cm, j,.trj|)jy,iro quinoxalin 

\[i]Nn lU, 

:.ll4 /(•>’“ V^" OPi.nv auinoialin. 


Th(“ o-amido-phenoh, tin? o-dmido-tliK'-phiiiois, and the o-//;'o.v\'- 
haizols show condensations similar to those obser\ed with the 0- 
(liainiiies. 

Diri-KUENCKS UHIWEKK illK C>, m-, AN1> p-DlAMINES. 

I. The /)(/r(Pdiamines art* capable of yielding various dyestutfs. 
Mixed with primary amines (or phenols) and oxidised at the ordinary 
temperature, they are converted into indihumue and indopJiinol dye- 
'll nils ; at higher temperatures the so called safrdnins are producid. 
^Vhen oxidised with ferric chloride in the presence of lIjS, the para- 
diamines, containing a free NHj group, yield sulphurisiHl dyes of thio- 
diplieiiyl-amine (laiuth’s dyestutfs). Manganese dioxide and sulphuric 
id oxidise the p-diamines to quinones, recognisable by their odour. 
I'criic chloride (13. 17 , K. 4.51) imparts colour to the tiiamines. See 
‘‘dove, o-l*henylene.-diamine. 

“■ The or/Ao-diamines, when acted upon by nitrous acid, yield 
i^ziinido-eornpounds, c.g. azimido-bcuzol. The nn/a -diamines, on the 
contrary, yield yellow-brown a/,o-dyes, of the type of plumy h ne brown. 
•'St for nitrous acid (13. 11 , ()2.\, (>27). In every acid solution, and 
when ilu're is an excess of acid (nitnms), the nuda-diamines form 
•jis-dia/o-derivatives. Nitrous acid (or NaNOj) converts the para- 
diamim's (their salts) into bis-diazo-('ompounds. 

3- When the chlorohyclrates of the three isomerides are 
^’fft'sted with amnioiiium sulphocyanide, disulphocyaniilos, like 

Nh|!hscN' produced. On heating these to 120^^ we 
discover that the ortho-dianiines are changed to cyclic sulpho-iireas 



ii8 


ORGANIC CHEMISTRY 


Theso are not desiilphiirised by digestion with an 

alkaline lead solution ; while the deriv'atives, obtained from the nit ta- 
and para-diamines, are immediately blackened by the alkaline Ii ad 
solution {reaction of Lellmann, H. 18 , R. 326). 

4. The diamines unite in a similar manner with the mustard oiU, 
If these products be fused, those from the ortho-diamines decomjx)^' 
into cyclic phenylene-sulpho-urea and dialkyl-sulpho-ureas ; the fusfd 
mass soon becomes crystalline. The meta-diamine derivatives nu It 
without decomposition, while those of the para-, after fusion, an 
completely broken up (B. 18 , R. 327 ; 19 , 808). 

5. The o-diamines show a series of other condensation reaction^ 
which have been tabulated above; and as the m- and p-dianiiuts 
behave differently in these transj>ositions, they will answer for ihr 
distinction of the o-derivativts from the other two classes, Tin 
behaviour towards phenanthraquinone is used for the detection of tin 
o-diamines. A more delicate test is that with crocofiic acid (B. 19 , 2;j;). 
Both tests arc based upon the formation of (piino.xalin derivativ«>. 

Triamines.— The three triarnido-benzols possible theoreticalh an 
known, although the symmetrical lx)dy only in the form of its salts. 

The adjacent [1,2,3] obtained from triamido-benzoic acid (frein 
chr>'sanisic acid), m.p. 103^ b.p. 330'' (A. 163, 23). The unsymmi tiical 
[1,2,4], obtained by the decomjx)silion of 

chrysoidine (B. 10, 659 ; 15, 210b), or diamido-azo-benzol, and from 
the corresponding nitro-amido-derivatives (IT 19, 1253). \Mun 
oxidised by air it changi's to a curhodinc dyestuff (B. 22 , 8yj). 
[i CH 3 , 2 , 3 , 4 ]-Triaml(Io-toluol (B. 14, 21)57). 

Triamido-mesitylene, m.p. ii8^ see C. i8()8, II. 539, I)i-, ti ti a , 
and he.xamethylated triamines, see B, 29 , 1053 ; 30 , 3110. 

Tctramlnes.- V-, [l,2,3,4i-Tetra-amI(lo-benrol is obtained bv tin 
reduction of di(|uinol tetroxinu* (B. 22, if)49). The symmelrii al 
(1,2, 4, 5) variety is formed by the reduction of dinitro-m-ph('n\ 1< in- 
diamine. It exhibits all the reactions of tin* ortlio- and para-diannius 
(B. 22, 440). 

Asym. [ 1 , 2 , 3,5]-t6tramldo-benzol, from tetra-nitro-bcnzol, sec 
B. 34, 57 - 

Pentamines. Penta-amldo - benzol, from trinitru-m-phen\ l( n< ' 
diamine. 

Penta-amldo-toluene f Hj-f is formed from trinitn' s 

toluylene-diamine (B. 26, 2304). 

As the numlx^r of amidogroups increases the polyamines bee time 
more unstable. 

In the sym. triamido-lHmzols the NH, groups may lx* re|)lac(tl 
by OH groups, by heating with H(T ; sym. triamido-Ixmzol be( oiii< ^’ 
phloro-glucin (M. 21 , 20 ; 22 , 983). 

6 . Pbenyl-Nltrosaintnes. 

Nitroso-rompounds arc obtained when potassium nitrite acts 
the hydrochlorides of secondary aromatic bases. This procedure is 
similar to that employed with the aliphatic nitrosamines. It 
reaction which can be used to distinguish, and separate, secondary 
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from primary and tertiary bases, as the nitrosamines are precipitated, 
as oils, from the acid solution of a mixture of bases. The phenyl- 
nitrosamincs in alcoholic or ethereal solution, when treated with hydro- 
chloric acid gas, pass into p-nitroso-anilincs : 

» NO[4jC.H.[i]NHCH, 

Methyl-phenyl-nitrosamine p-Nitroso-monomethyl-aniline. 

Tluy change into hydrazins upon reduction, or break down into 
ammonia, and the original secondary bases. Tluy an- volatile with 
steam (H. 10 , ; 22 , loob ; A. 190 , 151), but dec«)mj)ove u})on di v 

distillation. 

1 li(' nitrosamines an* not only intimatelv ndated to the secondary 
amines and hydrazins, but also to the diazo-compounds. Potassium 
diazo-beiizol may be reatlily nairranged into potas^ium isc-diazo- 
benzol, which yields phenyl-meihybnitrosamine with metli\l iodide. 
Ihisym. phenyl-methyl-hydrazin results from the reduction of phenyl- 
melhyl-nitrosamine. Potassium diazo-bmizolate is formed by the 
oxidation of potassium iso-diazo-benzol. The latter, and methyl 
iodide, combine to phenyl-methyl-nitramine, which can be reduced 
to phenyl-rnethyUnitrosamine, and unsym. phenyl-methyl-hydrazin. 
These gt netic relations are indicated in the following diagram : 


CdIf,Na.OK - 
Potassium 
<li.izo -benzol 


Potassium 
Iso-diazo-bcnzol ' 


C,H„(N,0,)K 

}*otAssium 
diazo-bcnzolic .icid 


► C,HjN; ► C.H.N 

\CH, * ' \CH3 

Methyl-phenyl- as-Mcthyl-phenyl- 
nilrosamino hydrazin 

Mcthyl-phenyl- 


Phenyl-methyl-nltrosamlne ('elf5N(( m p 12 ' 15^ (H 27, 

3 hS, footnote), also from nitroso-phenyl-giyein ( gll^NtXOlt H.,( OOlf, 
on boiling wdth w'ater (H. 32 , 247). the methyl group is replaced bv 
potassium when the substance is fused with caustic jKjtash ; jK)tassium 
iso-(hazo-l)enzol results. In the cold, phenyl-methyl-nitrosamine forms 
.h i, m alcohol, a chlorohydrate Ht'l, which, on 

joi iiig ()r heating, is transposed into (he isomeric p-nitroso methvl- 
-^0 (B. 35 , 2975). * 

Phenyl-ethyl-nitrosamlne is a yellow oil, with 

^ bitter almond oil (B. 7 , 218). 

Velio m.p. ()()'', consists of pale- 

<T‘rkT)lu^‘ dis.solves in concentrated sulphuric acid with a 

j_oi other aromatic nitrosamines, see B. 33 , 100. 
di 17 — These Ixxiies arc oven more closely allied to the 

foirnr phenyl-alkyl-nitrosainines. They are 

^old f miilides in glacial acetic acid solution with nitrous 

chlorirl diazo-alkali siilts (normal and iso-) with acid 

into TiPP solution. Gaseous HC'l breaks them up again 

rcstor^a ^ nilrosile chloride NOCl, and th«‘ anilides are always 
reduction also ; alkalies, on the other hand, split off tl\e 
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acidyl group evt n at low temperatures, diazo-nlkali salts being fornu d. 
With potassium sulphite, nitroso-acetanilide forms benzol-dia/o- 
sulphonic acid and phenyl-hydrazin-disulphonic acid, ^^'ith bcn/( iii _ 
nitrous acetanilide vields diphenvl vvitli evolution of nitrogen (11 30 
366; A. 3fi5. 22t)). ■ 

Nitroso-formanilide CjIIsNiNO)! IK), m.p. Nitroso-acetanilide 
t 8H5N(N0)( Ot 113, m.p. .p)'" ; p-Bromo-nitroso-acetanlllde, 

needles, exploding at .S8‘\ Nitroso-phenyl-urea (■eHjN(NO)( ().M]( ^11 
m.p. Sj*" with decomposition, behaves like the nitroso-anilides, 

7. Phenyl-Nitramines. 

Diazo-benzolic acid, nitriniiliih’, phenyl - nitramine ( gllr.NIl.No, 
or C^HjN : NOOIl, rn.p. .jf) , colourless crvstals, formed : (i) i)\ omTi 
tion of normal dia/.o- and isu-diazo-potassium-benzoi with p(Ua^Hl)It: 
ferricyaiiide or permanganatt- (II 28, Iv 82), besich s the isomeri( iiitieM. 
phonyl-hydroxylamitie C^l I.N(NO)()H (11 42, .ysbH) ; (2) by jiiiid 
genation of aniline bv means of nitrogen {)entoxide (11 27, 58.} ; cj). 29. 
1015 : A. 311, ()l) ; (3) bv the a( lion of sodium upon aji etheric solution 
of aniline and ethyl nitrate (('. ipo.Y H. 804) ; (.f) by decomposition uf 
diazo-benzol perbromide with alkalies, besides nitro.so-benzol (II 27, 
1273 ; 28, K. 31) ; (5) from nitrite ( hloride, and aniline (il 27, titi'' : 
(6) from aniliiK' nitrate and aceti{' oxyhydride, with splitting oil, a" 
in the case of acetanilide, from aniline acetate (.A. 311, tpi). A nuiiilHr 
of substituted dia/<^-l>< n/olie a( i<ls have been pn parefl by the aln^M' 
methods. 

Properties inul Hehavionr. In the light, on heating, and in ( oni.ut 
with mineral ac ids, diazo-briizolic acid is transformed into a mixture 
of o- and ji nitraniline, with which it is isomeric. It is probable that, 
during nitrogenation of anilin<\ diazo-benzolic acid occurs as an niter 
mc‘diate product. I>\' rc‘<hiction with sodium amalgam it })asse< inte 
sodiimi-iso (hazo'b<*nzol, and the latter cMsily intc; |)hen\Thy(lr.i/iii 
(Il 27, 1181). With zinc and ac etic acicl i| \ i«‘lcls diazo-beii/ol. It 
forms salts ; a potassium s.alt < flHjIGOjK, ami a sodium salt of brilliant 
white hakes. With K th<- sodium salt gives the a-methyl e^iir, 
Phenyl-methyl-nltramine m.p. 3C)\ whic h, with sulplmric 

acid, c hanges int<c o and |) nitro-methyl-amhnc>, yields methyl-anihi'' 
on heating with KHO, and may be nclucc-d to rnethvTphenybnitne- 
amine, unsym. im thyl-phc nyl-hydra/.in, and monomethyl amlni'' 
With methyl iodide tin- silver salt gives 8-Diazo-benzolic methyl 
ester C,Hj.N : NOOCH ,, a yellowish brown oil, smelling of heli<'ti‘'F‘' 
(Il 27 , 359 ; cp, 11 31 . 177’ 574). 

Homologous Diazo-benzolic Acids. The symmetrical tri suhstituh 'i 

phenvTnitramines in which the* o- and p positions, with refercine tu 
the amido-gremp, are oc c iipied, do not undergo the trans|x)sition nd»> 
nitraniline. I hey are st.cble in the pn*seiu e of mineral acids, ‘Ui 
may the refore be- obtained by direc t nitrcjgcmation of the c orrcspoini'i^K 
anilines with concentrated Nf),!!. 

o-Diazo-toluolIc acid, a r olunrh ss oil. p-Diazo-toluolIc acid, m p 
52! DIazo-pseudo-eumolio acid, m.p. ^^f. 0-, m-, p - Nltro - dla*®' 
benzoUc acid, m.p. ^) 5 ^ 86’, ni® (B. 28, 399). Dlnltro-p-tolyl-metnyi' 
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nitramine iN().j2^'elfo(('Il;,).N(('II;,)N()2, m.p. 138^ is obtained bv 
the a( tion of nitric acid upon dimethyl-p-tolukiin (H. 29, 1015) 

2, 4, 6-TrIchIoro-phenyl-nltramine, m.p. 1^5°. 2, 4, 6-tribromo- 
phenyl-nitramine, m.p. 144" (C. 1905, I. 1231). 2, 4-Dinitro-phenyl- 
nitramine, m.p. 101^ with decomposition, by tlie action of concentrated 
jiidic arid upon 0- and i)-nitraniline or 2. 4-dini(raniIine (A. 339, 2^0) 
2,4, 6-Trinitro-phenyl-nitramine, ( xtremelv explosive, generated as 
a b\ piodiict during nitrogenalion of aniline (lb 41, ’,004 ; 42, 2930). 


8. Dlazo-compounds. 

Tlie aromatic diazo-derivatives, because of their ready conversion 
into the most varied substitution products of the aromatic hvdro- 
rarl)(ais, and as intermediate steps in the formation of azo-dyes, are 
equally imiiortant l)oth from a scientific and technical standpoint.’ ' 

The behaviour of the primary aliphatic amines towards nitrous 
ai id was particularly emphasised. As is known, the amido-group . an, 
by this na ans, be replaced by hydroxyl ; it is a change corresponding 
to that of ammonia itself l>y nitrous aci<l into nitrogen and water ; 

NHn i NOOH-lljO * X, \ U.O 

. XOOH .C.H.OH-t X/f HjO. 

Among the nitrogen-containing derivatives of tlie aldehydo-acids 
we observed a body, in the reaction luoduct resulting from nitrous 
acK and glycocoll ester, in which the group -N_ had joined 
Itself to carbon. Ihis substance lias been termed ilia/.o-acetic ester 
produced according to the equation : 

COjC.HsX'HjNH, ) XOOH ('(),( ,11, j iH,0. 

I ho mcHleratcd action of nitrous acid upon the salts of aromatic 
pnmarv amines is analogous to its action upon aliphatic a-amido- 
■ IW esters It was, however, observed long before tlie latter. When 
> mioiis and acts upon the .aqueous solution of s,ills of primarv .irom.itic 
• '“lies without cooling the mixture, there follows, as in the case of 
' iliphatic amines, a reiilacement of the amido-groui> by hydroxyl : 

‘ UIjN'IUlK 1 I NOOH ('.HjOll ! H,() : lit I. 

ho r, oi'"' ‘I*® solution, however, the thre.- hvdrogeii atoms will 

"f U placed by a nitrogen atom, thus : 

‘'.HsNIIiCI I NOtlH t'.Il.Nt'l t iH.O 

l>iazo l>cn2t)l chlorith' 

( dbNMqONo, -j NOOH =. C,H,N((rNO,)- N 4- ->H,0 
Diazo-lH'nzol nitrate 

‘dbNIbOSOjH I NOOH -C,H»X(O.So,H)-N 4 zU ,0 
iJiazo-benzol sulphate, 

the rliazo-bodics dilfer from the aliphatic, in that 

^tliiiitv 1 1 'll Ittikcrl, not with both, hut only with one, 

’■iiivalenl Tl><‘ second atVmity is joined to another 

yield' 

I <'i>/'4bd:ii,()ii PN, 

• C.H.N.Cf I H,0 CjH.OK Hit I I N. 
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Formation of Diazo~hen^ols.—{ia) Gaseous nitrous acid, made by 
digesting arsenious acid with nitric acid, is conducted into a paste of 
the salt to be diazotised. The mixture is cooled all the while with 
ice. The solution of the diazo-com pound is precipitated by a mixture 
of alcohol and ether, (ih) Add acid to the cooled solution of the 
Sidt to be diazotised siiftkient (H. 8, 1073 ; 25 , 1974, footnote ; 29 , 
R. 1158) to liberate the nitrous acid from sodium or potassium nitrite, 
the well-cooled solution of which is gradually introduced into the 
acidified liquid : 

C^H^NHj.HCl f HCl-f NOjjK- CJI^N^Cl f ^H/) I KCl. 

(i<) Feebly basic amines, e.g. dinitraniline, which are incapabh of 
forming stable salts in aqueous solution, are dissolved in concentrated 
nitric acid, and the amount of potassium metabisulphite required tor 
reducing i mol. nitric acid to nitrous acid is introduced (B. 42 , 295()) : 

2 C,lI^NH 2 .HN 03 i K 2 S ./)5 f 2X0311 2 C«H 5 N,N 03 fKjS A f 

(2) As the diazo-benzol salts are more freely soluble in water than 
in alcohol, in order to obtain solid diazo-salts the diazotising, wlure 
practicable, should be made with alkyl nitrites (Vol. I.) dissolved in 
alcohol or glacial acetic acid (cp. B. 34 , 3338 ; C. 1898, I. 295 ; II. 712). 

Sometimes a peculiar migration of the diazo-groups takes place, 
on mixing the solution of an aniline salt with a diazo-Si\lt solution. 
Thus, toluol diazo-chlorides and nitranilines (B. 29 , 287) arise from 
nitro-diazo-benzol chlorides and toluidins : 

N03C,HiN3Cl + CJl4(CH3)NH3 NOjCJI^NH, f C4H4(CH3)N3( 1. 

(3) Another procedure, occasionally applicable in diazotising, 
consists in letting zinc dust and hydrochloric acid act upon the nitrate 
of the diazo-derivative (B, 16 , 3080) : 

CeHjNHj.NOjH I Znd 3HCI- Cell.N.Cl f ZnCl, f 3H,0. 

(4) By the action of hydroxylaminc upon the nitroso-benzols : 

C.HjNO I HjNOH-C.HjNjOH + HjO. 

♦(5) Diazo-benzol nitrate is precipitated upon conducting nitric 
oxide into a chloroform solution of nitroso-benzol (B. 80 , 512). 

(6) By the saponification of nitroso-acetanilide with caustic alkali 

(7) By the action of mercuric oxide upon the phenyl-hydrazins. 

(8) From phenyl-hy<iroxylaminc, benzol-sulphydroxamic acid, and 
caustic soda (B. 87 , 290) ; 

C.H.NHOH -fC,H,SO,.NHOH 4-NaOH «C,H,N,OH 4'C,HjSO,Na4-HI,0 

(9) From phenyl -hydrazin salts with H| 0 , or by the action of 
chlorine and bromine upon the alcoholic solution of free phenyl-hydra- 
zins at low temperatures. This last method is very suitable for pic- 
paring solid diazonium salts. 

(10) From thionyl-phcnyl-hydrazone with thionyl chloride, acetyl 
chloride, and other acid chlorides (A. 270 , 116) : 

C.HftNH.N : SO-f CH,C 0 C 1 -C,H,N,C 1 fST CH,CO,H. 
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Properties.— The acid salts of the diazo-compounds are mostly 
crvstalline, colourless bodies, which speedily brown on exposure to the 
iair. Ihey are readily sohible in water, slightly in alcohol, and are 
|))recii)itated from the latter solution by ether. Consult B. 28 , 1734, 
ff)r their electric conductivity and cryoscopic behaviour. They 
iare generally very unstable (B. 24 , 324), and decompose with a violent 
[explosion when they are heated, or struck by a blow. 

The diazo-derivatives arc very reactive, and enter numerous, 
readily occurring reactions, in whfch nitrogen is liberated, and the 
diazo-group in the benzene nucleus directly replaced by halogens, 
[hydrogen, hydroxyl, and other groups. 

Ilislorv and Constitution. -The diazo-compounds were discovered 
at the close of the '50’s by Pet(‘r (iriess (A. 137 , 39), who regarded 
their salts as additions of CeH4N2 acids, e.g. HCT. Kekule 
demonstrated that the azo-group only replaced one hydrogen of benzene, 
and held on the opposite side the radicle of the acid, e.g. — N 
i\.('l (/. Ch. N.F. (i8f}()) 2 , 308: Chemie der Bcnzoldcm^e, 
1, 223). Blomstrand, A. Strecker, and E. Krlenmeyer, sen., ho^^jSbr, 
vi( \ved the diazo-salts as ammonium salts, e.g. CgH5N(Cl) N. 

The ])roof of the fact that the azo-group Nj replaces one benzene 
hydrogen atom is supposed to be found in the existence of such bodies 

as tetrabromo-benzol-sulphanile-didzide (B. 10 , *1537). 

The relations of the diazo-bemol salts to,,,the hydrazins (E. Fischer, 
A. 190 , 100), and to the mixed azo-compounds, argued in favour of 
Kekule’s hypothesis. 

In recent years Blomstrand's formula has been accepted for the 
acid salts (jf the diazo bodies (B. 29 , R. 93, 783). Comparative studies 
of the cryoscopic behaviour, and tl^ electric conductivity, of diazo- 
salt solutions on the one side, and ammonium and alkali salts on the 
odiei (H 28 , 1734, 2020), have contributed to this assumption. The 
diazo-salts are compared to the quaternary ammonium srdts : 


C.H.N N C,H,N. (CH,), 

Cl Cl 

and therefore arc termed diazonium salts. From a chemical standpoint 
this view would indicate, among other things, the power of tfie 
dia/.oniiiiTi haloids to form additive compounds with the halogens — a 
property which they would hold in common with quaternary ammonium 
halides as well as with certain alkali metals— e.g. caesium, rubidium, 
this formula also permits of the easy conversion of the aniline salts 
means of nitrous Scid into diazo-^lts, without being compelled to 
nssuine, as is necessary in the Kekule formula, the migration of the 
residue from the aniline nitrogen to the nitrogen atom, which has 
n-eently entered : 




\in e hydratfe conesponding to the diazonium salts are very 

then / 31 , 340, i6i2 ; 88, 2147), as they probably transform 

;it() compounds of Kckul^^s diazo-type (see almve) with 

displacement. The chemical dtaracter of these transposed 
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hydrates (incapable of isolation) is thereupon changed : they are aci(k 
forming metallic salts such as C^H^X ; NOK, which can be handhd. 
By mineral acids, these metallic salts are changed back into I he 
diazonium salts of tlie acids. The diazo-alkali salts, or alkaline dicr.n- 
fates, are transposed into the more stable iso-diazotates, partly ai 
ordinary temperatures, partly on heating (H. 29 , 455). These' an 
distinguished by the difliciilty with which they “ couple " in alkalim* 
solution, when efforts are made to form azodyes, with aromatic amines 
or phenols (Schraubc and Schmidt, B. 27 , 514). To these iso-dia/.o- 
tates the structure CgH5NMe.NO was originally ascribed. They wi re 
derived from the “ nitrosamine ” form of the diazo-bodies, since, with 
methyl iodide, they yielded phenyl-methyl-nitrosiirnine. But it lias 
bcen|ound possible, in several cases, to obtain, from the iso-diazotates, 
acid hydrates containing hydroxyl, by acidulating them. But tliesc, 
as a rule, change rapidly into the more stable “ nitrostirnine ” hums 
.ArNH.NO (cp. Vol. I., Pseudo-acids, and B. 36, 2964). 

According to Hantzsch {Die Dia:ca<erhinduni^cn, Stuttgart, kiojI, 
the isomerism of the diazo-metallic. salts of identical stnicture is basi d 
upon stereo-isomerism (see Vol. Stereo-isomerism of ethylene denva' 
fives, and Vol. 11., Benzaldoxime), according to the formula : 

C,HsN 

KOS SOK 

Syn-flia/o-bcnzol potassium .Xnti-diazo-honrol- potassium. 

The difference in the coupling j)ower (see above), and in other 
reactions fd the normal and the iso-diazotates, respectively, is attributed 
by Hantz.sch to the larger energy content of the former, in comparison 
with the latter; the two groups of diazotates might therefore also be 
distinguished as the “ unstable “ and “ stable " groups respectively 
(see also Vol. 1., I)yn;imic isomerism). 

There are therefore four classes of diazo-bodies, also more or h ss 
convertible into one another: (i) diazonium salts; (2) noriiial, 
“ syn-," or “unstable" diazotates; (3) iso-, "anti-," or " stabl* 
diazotates ; (4) primary nitrosamines. Their transitions correspond 
to the following scheme : ** 


( gHgN((fH)N . ^ CgHgN:N(()H) 

As of the diazo-metallic salts, so also of the diazo-benzol-sulplioiiic 
salts, and especially of the diazo-cyanides (see below), isomeric serif ^ 
have been rliscovered : ArN^f 'N may be diazonium cyanide as well 
a.s unstable, or stable, diazo-cyanide (benzol-azo-cyanide, < p. noun 11- 
clature, B. 33 , 2550). 

I. Diazo.nicm S.M.T.s. Dlazo-benzoi chloride ( glljNCl N, c()l'>iu- 
less needles (H, 23 , 299t) ; 28 , 2053). Phe platinum salt, [('ellgNaf I'.; 
PtCl,, consists of yellow prisims. The gold salt. CgHsNjCl.Ant li 
(A, 137 , 52). Mercury salt, CgHgNjCl.HgClj. consists of white needb'S 
decomjK^sing at 122''. , 

Dlazo-benzol bromide CgHg.N,Br separates in white lamin;e, * 
bromine be added to the ethereal solution of diazo-amido-bcii/ol 
Tribrom-aniline remains in solution. 

Dlazo-benzol bromide eoprous bromide CfHsNiBr.Cu^Br,, cuu' 
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sistiug of reddish-yellow needles, is decomposed by water into cuprous 
bromide, nitrogen, and bromo-benzol (B. 28 , 1741) Concerning 
Benzol-dlazonlum fluorides like CeH,N,F.HF, and benzol-diazonium- 
azides like NO2C8H4N2.N3, see B. 36 , 2056, 2059. 

l)iazo-p€r-halides.-l\\t diazonium halides readily add two halogen 
atoms, but of the ten possible combinations with the halogens chlorine 
bromine, and iodine, the trichloride is the only one that has’ not been 
Iireparcd. It may be remarked that the comiiound CgHA^BrlCl 
can be prepared both from the chloride and BrI, and from the bromide 
and Cll (B. 28 , 2754). 

Diazo-benzol perbromide C,H,.N2Br3 is precipitated from the 
aqueous solution of diazo-benzol nitrate or sulphate by bromine in 
IIBr aad or NaBr. It is a dark-browm oil, which quickly becomes 
crystalline. It is insoluble in water and ether, and crystallises from 
cold alcohol in yellow lamina*. Continued washing with ether con- 
verts It into diazo-benzol bromide. In moist air it decomposes 
forming phenol and tribrorno-phenol. Chemically, it behaves like a 
rni.xture of diazo-benzol bromide and free bromine. Many compounds 
may thus be brominated with diazo-benzol perbromide; with simul- 
taneous formation of MB and benzol-diazonium bromide It is 
changed by aqueous ammonia to diazo-benzol iniide. Alkalies decom- 
pose It into nitroso-benzol and potassium-diazo-benzol. Boiling 
alcohol converts it into bromo-ben/ol 

U NO, consists of lonp, colourless 
nrcdles. which explorle with greater violence than fulminating niercurv 

'>r nitrogen iodide when they are gcntlv heated, struck, or siibiected 

10 pressure, ■' 

Dlazo-beniol sulphate C, II, N,. SO, II consists of colourless needles 
r Piisiiis, which dissolve readily in water. It e.xplodes at too'. It 

siilnhnri'-'^' sulphate or bv allowing 

>l|)l^iiiric acid to act upon diazo-benzol nitrate (B. 28 , zoaoj ^ 

.liflia htV'l ('.ICNXO.CIO, is distiiigiiislicd bv its 

It solubility, like potassium ]>erchlorate. On adding perchloric 
;C1 t,, an aqueous solution of diazo-benzol chloride, it precipitates 

oven in ^''^'x-itic needles, wilich e.xplode with extreme violence, 

'•"n 111 a moist condition. 

Oxalate (B. 28 . 2059). 

Carbonate, nitrite,* aoetete (B. 28, 1741). 

boon ' ‘".y^xides, corresponding to diazonium haloids, ha\-e 
P-bromo I silver doiihle evanides, c.g, 
'=i4() 1 Hr(',H,N(CN)N..\gCN (B. 30 , 

'■yaiiiiles^ irp*? anlMl-aiaionlum oyanldo, B. 34 , ^Krii) ; the diazonium 
<^qually isomerised to diazo-cyanides. 

>ss XaiH**! C,H.N,.S(:N is a yellow, very explosive 

cyauidp « rki diazo-benzol chloride ami potassium suli)lu)- 
^'• •ugps sulphocyanide ( lUjCVI^N^ SCN re 

^NSi iir 11 * "do p-Sulphocyano-dlazo-benzol chloride 

'iuch;iis-s„KV*u ^ change t)f jilacc betwt'cn 

fias bccomo 1/ atoms, and the acid resiiiue of the diazonium group, 

0- mju a number of further cases ; it only occurs in the 

^^'iizol-diaT!?,!- nueJeus substituent; thus, 2, 4-dibromo- 
nium chloride yields a chloro-bronio-diazonium bromide ; 
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and 2, 4, 6-tribromo-diazonium chloride, a dibromo-chloro-diazoniuni 
bromide (B. 31 , 1253 ; 33 , 505 ; 36 , 2069). 

p-Phenylene-bis-dlaio-chloride CgH4(N2Cl)j, consists of yellow- 
coloured, very explosive needles (B. 30 , 92), 

2 . Normal Diazo-hydrates are not known in a free state. In 
attempting to separate them by acids from their potassium salts, 
yellow-coloured, exceedingly explosive, and unstable precipitates are 
obtained, under certain conditions. These appear to be not hydiates, 
but anhydrides, e.^. diazo-benzol anhydride [CjHjNjjjO ; p-chloro- 
diazo-benzol anhydride [ClCjHiNjjjO. These bodies redissoha m 
acids to diazonium salts, in alkalies to diazo-metallic salts, in amriiiniia 
to bis-diazo-ainido-bodies, in anilines to diazo-amido-conipoinids 
(B. 29 , 451). in HCN, diazo-cyanides, and with benzol-sulphinic u ui, 
diazo-sulphones (B. 29 , 451 ; 31 , 637). 

Normal dlazo-benzol potassium CjII^NjOK is prtKluced on iiitm- 
ducing a saturated aqueous solution of diazo-benzol chloride iu(n an 
excess of highly concentrated caustic potash (B. 29 , It hnub 

white, pearly hakes which can be quantitatively reconverted iiitn 
diazo-benzol chloride. Normal scxlium-diazo-benzol is fornuil in 
small quantities by the action of sodium amide upon nitro-lx ii/ol 
(B. 37 , 629), or of NH,()H upon nitro-benzol in alkaline solution (H 
38 , 2056). It yields diazo-e^ters in the cold, with alcohols (B. 29 , 
488) ; see B. 30 , 339, for the reduction of potassium diazo-ben/."! to 
phenyl-hydrazin. When ^ alkaline diazo-benzol solutions are <i\i- 
dised with potassium ferricyanidc or potassium permanganate, tin- 
principal product is diazo-benzol acid, together with a little nitr<i''0- 
benzol, nitro-benzol, azo-benzol, and diphenyl. Benzoyl chloride .uid 
sodium hydroxide change normal potassium diazo-benzol into nitn'Mi- 
bcnzanilidc C,H5N(N()).a).C,H5 (B. 30 , 214). Salts of the he.ivv 
metals with cliazo-benzol are obtained by the precipitation ot solu- 
tions of potassium diazo-benzol with metallic sidts (B. 23 , 

28 , 226). 

Diazo-benzoi methyl ether f alf^Nj.CK H^, isomeric with iiu tlivl- 
phenyl-nitrosamine, is obtained from normal or iso-diazo-lxuizol >ilvir 
and methyl iddide, as well as from4iazo'benzol [wtassium and iiu itivl 
alcohol, it is a yellow, volatile oil, rapidlv turning dark in eohuir, 
[assessing a pi-netrating, stupefying odour, and decomjH)sing slioiilv 
after its lilwration. iioiling diliitr sulphuric aciTl decomiHJses it mtn 
nitrogen-methyl alcohol, and phenol (Ji. 28 , 227, 236). 0- and p- 

NitroHilazo-benzoi methyl ether NOj.f ^ll^Nj.Oi II3 (ji. 28 , 23!') 

On saponification with alkali in the cold, the diazo-etiurs cue 
normal diazo-alkali salts (B, 36 , 4361). 

Dl-p-nitro-phenyMlazo-sulphlde [NOjitjf iHiNaJib is precipitntid 
as an egg-yellow, very <‘xplosivc mass, on adding hydrogen siili>l>i'l*‘ 
to a neutral solution of the diazo-< hlorich*. With benzene it 
nitro dipbenyl, nitrogen, iind sulphur ; di p nitro diphenyl distil|>ln‘'‘ 
is formed simultaneously, in an acid solution witli an ex<es' 
hydrogen sulphid«’ there is prcMliired, along with tlu* diazo-sull)!'’'*' - 
|hNi(ro«phf nyl-diazo-mereapUn hydrosulphide N( 1H4N sSi 1 > > ‘ e 
r/)nsisting of red, brilliant, metallic-lcKiking needles, which diss<»l\e 
with a deep-red colour in the alkalies. They decompose, wlu-n hi^'d. 
with the formation of nitro- phenyl -hydra2in, nitranilinc, sulpl»'‘b 
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ind dinitro-phenyl disulphide. Non-explosive Di - p - nltro - phenyl - 
liazo-disulphlde is finally the third product in the 

iction of hydrogen sulphide. It is insoluble in alkali. It consists of 
;ulphur-yellow needles, soluble in acetone (B. 29 , 272). See Thio- 
dienol for diazo-benzol-thio-phcnyl ether. 

3. Iso-DIAZO-HYDRATES are liberated from their potassium salts by 
icctic acid. They are very easily d('composed. Tliose of benzene 
iud toluol are colourless oils. These substances are mostly, howc\er, 
not tlie real hydrates, but their pseudo-forms ; primary aryl-nitros- 
aniines ArNH.NO. In some cases, as in the dibrom-anisol-diazo- 
hydrate, the hydroxyl forms have been isolated as unstable precipitates 
easily passing into nitrosamines. In undissociating solvents they 
react energetically with NH3, acetyl chloride, and PClj, whereas the 
nitrosaminc forms remain indifferent (H. 35 , 2964). 

Potassium iso-dlazo-benzol is formed on digesting 

potassium diazo-benzol for a brief period at 130^-133^ "dh concen- 
trated caustic potash ; and when fused, caustic rK)tash acts upon phenyl- 
mcthyl-nitrosamine, into which it returns upon treatment with methyl 
iodide (H. 27 , 514, 672, bSo). Sodium amalgam reduces it with ease 
to phenyl-hydrazin (B. 29 , 473 ; 30 , 339). Wuh ben/.oyl chloride 
and sodium hydrate, as well as during oxidation, it behaves like the 
normal diazotate, but differs from the latter qualitatively by the 
omission of dyc-formation, c.g. on mixing with / 9 -naphthol in alkaline 
solution (B. 27 , 317). Potassium iso-diazo-benzol is also formed direct 
from aniline and phenyl-hydrazin by the action of alkyl nitrite and 
alkali alcoholate, liberating nitrous oxide in the latter case (B. 33 , 3311 ; 
41 , 28()(S) ; it has also been obtained from oxy-a/.oxN -benzol 

by oxidising decomjx)sition with Mn()|K (H. 33 , 1037). 
Potassium iso-p-dlazo-toluol results when its i^omeride is exix)sed to 
tile air (B. 29, 1385). Sodium Iso-p-nitro-diazo-benzol fellilNOj) 
N20Na f 21120 yields nitro-phenyl-methyl nitrosamine with methyl 
iodide, whereas the silver salt forms the corresjwnding diazo-estcr 
(H. 29 , 1384). ’ 

4. Biazo-benzol Sulphonic Acid, haizcm' jzo-sulphonic acid 

t is very decomposable (B. 30 , 75). Its potassium salt 

produced u|X)n introducing diazo-benzol nitrate into a cold, neutral, 
or f('chly alkaline solution of di-ix>tassium suljdute ; the liquid solidi- 
I'es to a yellow, crystalline mass. I’mler other coiulitions a more 
easily deconiposiiblc, orange-coloured salt is fonmd (B. 27 , I 7 i 3 > 
‘■’'Bii). For the sensitivity of the diazo Ixn/.ol sulphonates to light, 
‘^'id their application in photography, consult B. 23 , 3131- Mono- 
Potassiuni sulphite reduces diazo-benzol nitrate to pdassium pliein 1 - 
bdrazin sulphonatc, which mercuric oxide oxidises to jxdassium 
Uiazo-benzol sulphonale (B. 27 . 1245). 

P'Nitro-diazo-bcnzol nitrate and one molecule of KjSO., yield 
potassium p-nltro-dlaio*benioi sulphonate, which also apixais to exist 
"Yvno forms. The acid crvstallisc‘S, \vilh fotir molo< uK s of water, in 
l^^yv-red prisms (B. 80 , r^o). On using two mohMuh's of potassium 
"‘phite the product is twtassium p-nitro-phcnvl-h\’drazin disul- 
Piionah* C2H4(N02)N(S02K)NH.S0,K (B. 29 , 1829). p-Chloro- and 

P- !?tno-benioi-diaio-sulphoiilc aold (B. 30 . 75): 

he duizonium salts and benzene-sulphinic acid combine to Beniene- 
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dlazo-sulphones ( 6^^6N2S02CgH5, which are resolved by hydro 
chloric acid into diazonium chlorides and sulphinic acids (B. 30 , 312). 

With substances containing t|;ie grouping Cgll^N : NX, c.g. Ixnzol- 
diazo-c\anides and the azo-compounds, benzol-sulphinic acid f<inns 
colourless addition products, mostly stable in water and acids : 
C^H-N{S02C8ll5)NHX. These should be regarded as derivatiM s of 
hydrazo-benzol, and are split up into their components by alk.ilns 
(IT 30 , 2548}. The action of SO., upon p-nitro-diazo-benzol h\ (ir;i!i 
produces p-Nitro-phenyl-diazo>p-nltro-phenyl sulphone N02( 
NSO.,(Vl4NO., (B. 35 , 661). 

5. Diazo-benzol Cyanide C^jHiN.^CX appears as an unstal)lr ml, 
on adding a potassium cyanide solution to the solution of a dia/o- 
benzol salt. If, however, the reverse be done the diazo-salt be addtd 
to the potassium cyanide solution- a prussic acid additive pn'durt, 
C,lIjX./’X.H( N, will Separate as a j ellow pn'ci[)itate, m.p. 70 '. Ben- 
zene-diazo-carboxyl-amide, phcnyl-azo-carbamuic (\jH5N :X{'(b\II 
results from the oxidation of j)henvl-seinirarba/id<* (/. Ch. Svc., ises, 

l, p. lot)/ ; B. 28 , 1925, 23<^<;). It consists of reddish-yellow in rdh 

m. p, 114". 'fhe aai 7 n/t’ ( jlljX-d OXIK ijllg, from i, 4-diphenyl miiu- 
carbazide (IT 29 , it)oi). m.p. 122'. 

Two isonierides have been obtained from p-chloro- and p nitre 
di<izo-benzol cyani<le, and in each instance the one body is nii^t,d)]( 
and the othef stal)le. riu* unstable, low-melting modilication'- cnl’ 
form at lower temperatures, decompose easily, espt'cially in c intact 
with copper [)owder, give up nitrogen with tin* formation ef 
benzene c\anides, form azo-d\'e^ with aromatic amines or idiui'T. 
and change r.ipidlv, partirularly in alcoholic solution, or in oni- 
light, into tile stable i^<»merides (('. 1906 , II. 1054). This trail - 
{)o>ition is influenced bv tin* n.iture and position of the niidrar 
nub-itiluents. U'ith a less straightforward course it can ah" 1” 
obtained through the intermediar\- of benzol-sulphinic additieii 
products (IT 30 , 2553), 

Unstable p-chIoro< and p>nltro-diazo>benzoi cyanide melt at 2S 
and 20'^ respecti\'elv, the stable f<;rms at lofi'^ and 86 ’ respei tivi 1\. 
2, 4, 0-Tribromo-benzol-dlazo-cyanlde, unstable form, m.p. t)o\ ^t.ihl' 
form, m.p. 147'. The stable <aani<les approach, in their beha\ieiit, 
the azo-lxxlies. W'ith prtissic acid they it*adi!y comhine to l"•'" 
irniflo cyanides (see above) ; with water, diazo carboxyl amides; witl> 
alcohols, amido-ethers, from which, by saponification, tin* pntas>nii>‘ 
salts (jf the corresjKUKling diazo-benzol-c arboxylic acids are obtainoi 
the acids are very easily dec omposc'd (B. 28, 1)70, 2074.; 80, 2520) 
Tribromo-bcnzol-azo carboxylic acid < alfjBra.Njt OOH is obtainol 
from its amide, tlu; oxidation product of tribromo-|)hen\Tsrini 

< arbazifle (IT 28, 1920). • 


( im.F IlECOMFo^moNS OF IIIK I )l,\Zo ni:NZn| SaI IS 

.4 . ,.i- 

1 lie decom|X>siti©n.s of diazo-salts in which atoms ol I'l' o 
loids or atomic groujis take the place of nitrogen and exjxl 
latter, arc of the greatest importance for the relations of nian^ 
different di* and t><>ly'8ul)i>titulion [iroducts of benzene, and 
homologues. 
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( HIEl' DECOMPOSITIONS OE DIAZO-BENZOL SAI.TS 

I. Replacement of the DIaxo-group by Hydrogen.— (a) On heating 

liazonium salts with alcohols, two reactions may take place : ^ 

; I. C.HsNjCl+CjHjOH^^OjII OCjHj-f HCl-rX, 

: II. can,ci+c,h,oh=c.h‘+c,h,o+hci+x,. 

paction I yields phenol-ether, and reaction II. ben/.cne-hvdro- 
brboris with aldehyde as a by-product (A. 137 , 6q ; 217 i8o ■ B 
r ' 18 , (>5). Often these two reactions arc simultane- 

ous : solid benzol-diazonium chloride or sulphate, witli absolute methvl- 
akohol, gives aiiisol ; with ethyl-alcohol, phenetol and a little benzene ■ 
111 the negatively substituted benzols, the replacement of the diazo- 
grouj. by hydrogen steps into the foreground. .Multi-valent alcohols 
on the other hand, only apinar to form phenol-ether (B. 34 a ; 37 ’ 
35 , qqS : 36 , zobi). Sunlight favours reaction I. (C. 1905, 11. ian)' 
Heating with phenols also coinerts diazoniiim salts parth' into 
iphenvl-cther, with evolution of nitrogen ; but o.\v-diphcn\ ls are mainlv 
generated ((.. 1903, I. 703). ' 

{!>) The arvl-hvdrazps formed by reduction of the diazo-com- 
pounds (cp. pheti>l-hydrazin) are so o.xiilised In- boiling with copper 
th i"' "'l 1’'’*;'^^'''"' ‘■'"■‘""ate, or sodium hvpochlOTte 
of nitrogen'- ''-Vtlrazm group, with evolution 

C.HjXHXH, X, 1 H,0. ' 

bv formation of hydrazins. subsoqucntlv oxidised 

u ; tW also the 

‘ du; following reactions m which If displaces the diazo-f^roup : 

(IP 22, 1^7!!^' rhloMdfs with stannous clilond. solution 

\ diazonnnn salts (H. 35, 

:stam?o,"ro"!;ul ,fj 36 ^'j^'^-'-onilKuind in c.utstic soda, and .soda- 
'■^d(T (11 36 , 20()5) Iso-diazotatcs arc not irdueed by the 

converts dia/onium salts, almost e.\- 
^ ^ . into the corresponding hydrocarlxms : 

felfaNP^flritCOOir ((), HCl. 

‘ - 10^] nothing hut acrt\ !-piu nol> (B. 23 , i(^^> ; 

.»»a;o-group by Halogens, -(a) The diazo- 
' y^^dodic acid reacts most readily • 


Of tlio four acids of this 


Theh - ' I Ni+SOJIj. 

•"he hJdro.it'i'miH'^'^ frequently applied in glacial acetic .icid solution, 
nitric acid hydro-iodides (d tJu* bases can also be treated 

i'crds arc allowed to act upon (he diazo- 
1 ^^^'paration 'nf fli, ' * his reaction is espa'-ially l ecommendixl for (he 

of fluoro- or chloro-derivatiycs (B. '21, K. 97 ) : 

voun,' C.H.FI I X, i 
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(f) Chloro- and bronio-dcrivatives are formed, if the PtCl4- and 
PtBr^- double salts are heated alone ; or, which is better, with dry 
soda or salt : 

(CeH5N,Cl)2ptCl4--2C.H,CH aNj+Pt f 2C4^ 

{(Pj Wlien the diazo-perbromides are boiled with alcohol (the latter 
is oxidised to aldehyde), broino-benzols arc formed ; 

CeHsNjBrj I CH3CH/)H-CeIl5Hr f f zHIh d CH3CH 

The reactions indicated under </, l>, c, and d were all observed hy 
P. Ciriess. Another reaction belongs to this group ; it was discu\ t red 
by Sandmeyer (IC 17 , 2650 ; 23 , iS8o), and is capable of far gn atti 
generalisation. It is based upon the fact that diazo-salts arc deroin- 
postd by’ cuprous salts ; 

(e) W’lien cuprous chloride is added to an aqueous solution of dia/o- 
benzol chloride, an addition product, CgH5N./dCu2Cl2, is formed at 
first, but upon the application of heat this decomposes into (djlldl 
(B. 19 , (Sio : 23 , if)28 ; 33 , 25.44) : 


fiHjN 2^ KCiuCR) - CqHjC I 1X3 t CU2CI2. 

Cuprous biitmide and cuprous iodide act similarly upon the i 
^ponding diazo-benzol salts. If cuprous bromide acts ujifm a dia/."- 
Ilium <alt, the corresp<inding broino-lienzol is j)roduct'd under Mutable 
conditions, which proves that the cuprous haloid takes an esx iitial 
part in the pro(:e:is. 

A moditication of the im-tluxl consists in treating the diazo*dei na- 
tives in the presence of hydrcK hloric, hydrobromic, or hydro-iodie and 
with coi)per powder (B. 23 , 1218 ; 25 , loqi, footnote). The lattn' 
seems to act catalytically. 

3. Replacement of the Diazo-group by Hydroxyl. When the alt' 
(sulphates are liest) are boih'd with water, the diazo group will In 
rejdaced by hydiacvyl ; 

C.H.N^Br : 11,0 CJf.OlI I Nj I HBi 

C,H,N 2 N 0 ;, iH 20 C,H,()H I N2 1 N()3H 

C.H.NjSfgi , H 2 O (,11,011 } N^tSO^Hj. 

This fnetluxi often fails in negatively substituted diazonium sdn 
Hut it also sucreeiis, in tliese ca.ses, on rejilaciug the water by a 
of dilute sulphuric, at id and Sfxliurn sulphate (('. 1905, II. bi;). 

On decom{)osing diaz(i nitrates, nitro-jihenols arc formed a> hv- 
products. On the vehxity of phenol splitting, see A. 325 , 292 , Ih 
31 , 35 ( 9 - 

4 Replacement of the Diazo-group by the Sulphydrate Group. 

• On digesting the diazide of sulphanilic acid (y.v.), a cyclic dia/.o-sht. 
with alcoholic potassium suljdiide, the potassium salt of p-thio-idu n >1- 
sulphonic acid will be isrcxiuccd (B. 20, 350) : 


In the same manner, when mercaptan acta upon diazo-bt 
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sulplionic acid, a compound results which, upon standing or warming, 
decomposes into thio-phenol-ethyl-ether-p-sulphonic acid : 






C,H,< 


N,SC,H, -X, 
SO3H 


. C H 


Witli xanthogenic salts (Vol. I.) the diazonium salts form aromatic 
xaiithogonic acid esters, like CjiljS.CSOCjHj, which, oa saponification, 
yield thio-phenols (/. pr. Ch. 2, 41 , 184). 

For the reaction of diazonium salts with thio-glycolic acid, see 
C. I()o8, I. 1221. 

5. Replacement of the Diazo-group by the Sulphlnic Acid Residue 

is brought about by conducting sul|)hurous acid through solutions of 
diazonium sulphates, or treating them with alcohoIi< SO, solution, 
bisulphite, and Cu powder (B. 32 , ii3<) ; C. 1902, I. 959) : 

t-SO., 1 Cu .CeH.SO^H rX^ oSO.Cu. 


b. Replacement of the Dlazo-group by the Nitro-group. The diazo- 
bcnzol nitrite solution is added to freshly preeijutated cuprous oxide, 
or the solutions of diazonium, and mercury nitrites, are decomposed 
with Cu jXAvder (B. 33 , 2551). 

7. In a few cases the diazo-group may be replaced by amine 
residues, c.g. in the diazide of amido-anthra-(|uinone-sulphonic acid 
by treatment with ammonium carbonate or amines (B. 35 , 259^). 

s Replacement of the Diazo-group by the Cyanogen Group.— This 
reaction connects by easy stages the nitro-amido-benzols with the 
nitro-bonzoic acids, and the latter with the phthalic acids. The im- 
port.mce of this fact lias been menti<uied. Add liie tlia/.o>i)enzol 
chloride solution to a copper sulphate solution mixed with potassium 
cyanide (B. 20 , 1495 ; 23 , Hiio) : 


b’ bulpho-cyanides (rluxlanides) result when the dia/o-salts are 
niled with potassium, and cuprous sulplio-cyaniiies (B. 23 , 770). 

i‘). When a solution of diazo-benzol sulphate is mixed with potas- 
snnn cyaiiate, and reduced copper is then added (B. 25 , io8()), idienyl 
i^f’xyanule (jr carbanilc will result. 

1) r Diphenyl Compounds from Diazo-derivatives.— 

^*P|onyl derivatives frequently appear as by-products iu the ireat- 
^^'•'^^'‘a-bodics with reducing agents -c.g. stannous chloride 
or r reduced copper (B. 23 , 122()), alcohol alone 

of ^'Ihylate (B. 28 , K. 389) — as well as in the action of water, 

Iiitn' >3705), and of potassium ferncyanide (B. 26 , 471). 

‘'infl lietenK'vclic. compounds thio- 
Pheipi and quinoliii — diazo-benzol chloriile introduces the 

' \ occurs very easily in tlic presence of aluminium 


rl.l ^ ''“I'- UUS OC 

26 , X994): 


EeHjNjCl -F C,H, C.HjCeHj j N* f IK I. 
(iiazo-residue in the diazo-oxides, diazo-sulphides, and iso- 
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diazo-hvdrates is readily replaced by cyclic residiu's (H. 28 , 404 : 29 , 
1 (^ 5 . ^ 74 > 45 ^) : 

[N0,C,H4N,],S4-2QH, = 2N0,(:,H4.C,H, f n,4-h,s 

C,H»N,OH4-C,HjN (pyridinl-Cdls Ctll*^ fN, + H,0. 

12. On treating diazonium salts with anirn. cuprous oxide s. elu- 
tion, they are mostly converted into azo-benzols with evolution of N : 

2C,H5N2Cl-hCiiaO- C,H,N : NC.H^ j N, i ('UCI2 ) CuO ; 

whereas the diazonium salts, from o- and i)-nitraniline, usuallv 
the correspouding diphenyl dcTivatives (A. 320 , 122). 

13. The reactions ii and 12 are simultaneous when satin, itoi 
potassium ferrocyanide solution acts upon diazonium salts, the a/.i- 
cornpoundsof the diphenyl series being produced (('. 1907, I. ijSo). 

Other Reactions of Dlazo-derlvatlves, in which nitrogen i> n t 
set free : 

1. Fhenyl-hydrazins are produced in the reduction of diazo-^alir 

The action of benzol-diazonium chloride upon zinc-ethyl, in i tlu ri 

solution, produces ethylated pheiiyl-hydrazins and also dietlivl- 
benzidin (B. 35 , 4179 ; C. 1905, I. 79). 

2. W hen diazo-cornpounds are oxi«lised in .ilkalim* solutinn, tln v 
are converted int<>» mtros»)-benzol and jihenyl-nitro-amine or iIm/'- 
benzol acid. 

p The behaviour of diazo-bodies toward ammonia, alk\],nnnii' 
aniline, and relatt'd l)ases, when diazo-imido-, diazo-amido-, .iP.d 
mixed azo-derivatives ari^<\ is worthy of r^pecial note. TIkm vnv 
important reaction> will be given in det.iil, with the individual el.i^M s. 

4, Hvdrazoius result when diazo-ben/ol, in alkaline solution, .ei' 
upon bodies containing the grouj) Cll^CO. Tin* primarilv l"inioi 
hy(lrazone.s often rearrange tlnunselves, with additional (|uaiititi' ^ et 
the diazo-benzol salt, into formazyl derivatives, which i)eI(»n,L,' i - du 
class of arnidines (H. 27 , 147, 320, 1^79 ; 29 , i jHt) ; 31 , 31'^-^ i ^ 2 , j"''' ' 

9. Diazo-amldo>compounds. 

10. Dis-dlazo-amido-compounds. 

The dia/,o-amid«M ompouiKls are derived from the unknown h\'lnd' 
NH - N NH,, in which the liydrogen of the imide group ici'leoi 

by an arornatie residue c.g. phenyl, tolyl, etc. and the liyih"^'''j 

of the ainido-group by aliphatic or arc»matic residues: iia>''' 
and true aromatic diazo-ami(lo-c<)inpounds. The dis-{li.izo-.niiiu'|- 
brKlie.-) are als<j derivatives of an unknown nitrogen hvthih'. 

NH N~NH N NH. 

Formation of Dlazo-amJdo-derlvatlves. Ihey result from df 

transposition of ])rimary .and secondary amim*s with diazo-salts : 

la. Primary aromatic amine-* yield diazn-amidf>- or disali.c'" 
amido-btxhes, depending upon the conditions of experiment. 
amido-compounds arc formed when eqnimolecular quantiti»‘S d di '^' 
salt and primary amine interact : 

C.H^Nj.Cl l NH,C,Hj.--C,H*N : N.NHC.H^d HCl. 
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Substituted anilines containing the substituent in p- or o-position 
Ireact essentially like aniline itself, but in meta-substitutcd anilines, 
like ni“toluidin, the formation of ainido-azo-compounds becomes pro- 
minent (/. pr. C/i. 2, 65 , 401). 

Diazo-amido-compounds are also produced when an alkali nitrito, 
ill the <ibseiice of mineral acids, acts upon the salts of primary amines ■ 

2( J{,NH,Hri I-NO2K -CJI5N : N.XH.CJij nKCl f-HCl f-zH^O. 

lb. A dis-diazo-compound results if a molecule of aniline be 
allowed to act. in alkaline, alcoholic solution, upon two molecules of 
a dia/o-benzol salt. It can also be obtained bv transposing diazo- 
heiizol chloride with diazo-arnido-benzol (H. 27 , 703) ; 


.C.H.NVI+C.II.NH, N , -.HCI 

I (.'.II.N'.CI+C.H.N : NNIIC.II, + MCI. 

Priinary aljiihatic amides react, with special readiness, with diazo- 
beiizol chloride, forming dis-diazo-amido - com])ounds, so that the 
isolation of the simple aliphatic-aromatic diazo-amido-compounds 
only succeeds under speihal conditions (H. 38 , 232S). 

When a diazo-benzol salt solution i^ all.mJd to How into cold. 

<li>' diazo-benzol -amide CALS : N.NH.N : 
Nhgllj (H. 28 , 171) will be prcKluced. 

m 00'' «l|s also yioM (iia/o-aniido-oompounds 

[ly zNj) Ilie iso-diazo-s,\lts. due to the transposition, are how- 
ever, generally incapable of reactions. 

i<. Secoiulary aromatic and aliphatic bases sield secondary 
« idii)hatic-ai(>matic, dia/.o-amido-i'ompounds (H. 

W ipo5. I, 1539). 

- I)iazo-aini(l()-e<)inp(tun(ls are alst) juoduced by the action of free 
dii/' 1" ‘il^'''holic solutions of free primary amines, the free 

nzo hylrate or .inliydridt' hr t formed tmiiing into aniline : 

:N NHt'JI, ,11,0. 

dia/i! silver nitrite, act upon free .unline, salts of the 

“^^ )-.unido.compounds are generated (H. 29 , K. 115S). 
diazn- i„ specially useful for prep.iring mixed fatty-aromatic 

< is based upon the action of organo-magnesiiun 

'•'lets r '* 0 aryl esters of nitrogen hydride. Addition pro- 

thedi , /*'* Mg are first formed, and from these water liberates 

^‘'•‘^-‘^-amido-oompounds (D. 38 . (>83) : 

N 

< f CHj.Nfg I X ; X N{MkI)CH, 

^ dljN : N.N{Mgl)CH^ p H,o ^ ; N. NIK 11., j MgpOH). 

i>rimary amines, also yield diazo-.unido- 

aiurdii^^ undergoes transposition with aniline, acetic 
‘i7-o-amido-benzoI being formed. If i mol. aniline is used 
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for every 2 mols. nitroso-acetanilide in an alkaline solution, an aro- 
matic dis-tliazo-amido-compound is obtained : 

CH C,HjNH-N-NC,Hj-fCHaCOOH 






Course of the Reaction in the Formation of Diazo-amldo-deriva- 

tives.—'It is an interesting fact that the same diazo-benzol-p-aniidd- 
toluol is formed, c.g., from diazo-benzol chloride and p-toluidm, 
from diazo-p-toliiol chlorid«‘ and aniline, although different (dih- 
poiinds might well have l)een expected : 


C,HjN,CH NH,r4]C,H,[i]CH3 . I. C,HjN-.N.NII[4]C.H4[i jCHj 

CH3 [i]C,H,[ 4]N,C1 + NH,C,Hj H. nijfiJCdbUjN-N.NHC.Ih. 


By method 5, the transjK)sitioti of phenyl-azide with p-tolyl-niaq- 
nesiuni bromide, ami of p-tol\ 1-azide with pluuiyl-magnesium bnjiiiuK, 
identical products are also obtained. 

The constitution of the substances pro<luced is best determiin d l,v 
transjx^sing them into phenyl iso-cyanattc Thus, diazo-beii/nl-p 
amido-toluol forms a urea with this reagent, and this new conijiiiiind 
will have either formula I'., corresponding to I., or IT., corrt'sjHiiidinL; 
to formula II., depending ujxjn the constitution of the diazo-aimdo- 
body : 


r. co; 

ir. CO 


ccd -fC.H.OH-l N, 

XNHUjC.lIdCCH, » 


Nile, lb 

; -f b * 

N.:N,C.lb 
NHC.H, 

v I .H. — COC^"‘:<H..,.cH,(i]C,H,r.|;oiI i N, 


On decomjKjsing the urea with dilute sulphuric acid, the proiitno 
will be phenyl-p-tolyl-una, plienol, and nitrogen ; whereas, ari ciii 
ing to formula IT., thev should l>e sym. fliphenyl-urea, j)-rreso 1 , .icil 
nitrogen, I'horehjre, diazo-benzol-amido-p-toluol is constituted .n 
cording to formula 1 . The imide group appanuitlv combines with 
the more negative radicle (B. 21, 2578; 40, 2.p)5). 


DlAZO-AMII)fM:oMPOUNl;S FROM PRIMARY AROMATIC BaSFS, 

Diazo - benzol - amide, />/icny/ - /fu/2;cRc < : N.NHg, m.p 5'* 

with decomposition. Diazo-bcnzol-amid*' is the simplest coma i\ .dde 
diazo-amid»>-comiM)und. Its fonnation, by tin* action of amnieiiia 
uj)on benzol-diazonium chloride, is not practicable, only dis-dia/" 
benzol-amide being formed. It is obtained by reduction of < 11 '^" 
bcnzol-imidc with stannous chloride and H( 1 in ether at —18'' : 

C,H,N/ ll+iH =C,H,N : N.NH,. 

■'N 

The cupro-<Milt forms yellow prismatic crystals. Diazo-benzol- 
amide is exceedingly unstable. It decomposes spontaneously 
short time, but instantly, in contact with acids, in aniline, and nitrof^en- 
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It combines with phenyl iso-cyanate to form benzol-azo-plienyl-iirea 
(' IlgN ; N.NlICO.NHCflHj. Oxidisers like potassium hypobromite, 
or mnmoniacal silver solution, turn it into diazo-benzol-imidi- (B, 
40, 2j7b). 

Diazo - amido - benzol, benzol - dmzo - anilide, diazo - benzol - anilide 
ni. 14 , 244.1, footnote) ('Qll5.N2.Nil.CflH5, melts at ()(/\ and explodes 
whni it is heated to higher temperatures. It is obtained bv the action 
of nitrous acid on the cold alcoholic solution of aniline ((iriess, A. 121 , 
258) ; by mixing diazo-benzol nitrate with aniline (B. 7 , 1610) ; and 
by ])OMring a slightly alkaline sodium nitrate solution upon aniline 
hvdro-chloride (B. 8, 1074) or sulphate with cold sodium nitrite (B. 
17 ,().}i : 19 , i() 53 ; 20 , 1581). 

Tlu' combination of diazo-benzol-imide with plienyl-magnesium 
bromide gives a salt of diazo-amido-benzol, of the formula ( gllsXoN 
(Mi;Br)( flifs- where it can be liberated by water (B. 36 , 910). 

Diazo-amido-benzol consists of golden-yellow, sliining lamiiKe or 
prisms. It is insolubh' in water, sparingly soliibh' in cohl, but readily 
in hut alcohol, other and benzime. Its transj^ositions will be dis- 
ciisstd later; the most remarkable om‘ is its rearrangement into iso- 
meric amido-azo-benzol. 

Its salts are very unstable, although it forms a double salt, 
((',d 1,1X3.! ICllj.lMCli, with hvdrixhloric arid and Pt( l^. It crys- 
tallises in reddish needles. When the ah'oholie solution is mixed 
with siher nitrate, the compound C^n5.N.,XAg.C^ll j separates in 
reddish m'edles. 

Sodium, in ethereal solution, converts it int(^ I'^jlI^XXaX- X.t'gMs, 
which is d('compos(’d by water (lb 27 , 2315b t'uprons salt, 


Benzene-dlazo-acetanillde cyr^X -N— X(('()( ll.,)DJl5 melts with 
der()Mi|)()sition at i.io\ and is fonmal wlnm diazo-amidc-betizene 
stands with acetic anh\'dride in ttdm'iio solution ( lb 24, 415^8). 

Ihc />aoi varietv of the three diazo - amido- tiduencs is alone 
slahle, Tile ortho- and wte/n-forms (from ortho- aiul nieta-toluidine) 
nmnediatily pass into isoim'ric amidi)-az«>-deri\ ati\< s. 

Bi. I/O - amido -comiK)unds containing two difu n iil residiu s: 
Mi\((l iliazo-amido-com[>ounds, like Dlazo-benzol-p-amido-bromo- 
l^enzol, melting at qV' (Ib 20 , 3012). 

0-, ra-, p-Dlnltro-diazo-amido-benzol, m p. nitb. 10.} '. 22S ^Ib 
p* 2201 : 28, K, 404), diazo-benzol-p-amido-toluol. eau be obtained 
honi the diazo-derivatives of the two coinix>nents with tlie fit t' amido- 
^ riivaiives---<’.g. Diazo-benzol-p-amid0>toluol etpially well from the 
dia/o licnzol salt with p-tuluidin, as from p-diazo-toliiol salt and 
aniline. 


- diazo - benzol - amide (PeH^X : XjjXli (Ib 27, 800) is ex- 
trinKiy decomposable. Dls-dlazo- benzol -anilide t^ll.,,X X X 
“ Ny NCjHj consists of shining yellow Hakes whicli ex|dode 
«() ’-, si'" in a capillary tube (H. 27 , 704, 25()7 : C. 1H05, 1. 5^7)- 


Mixed F att y- arom atic I)i azo- am i dc-com rou n ds. 

methyl-amWe, methyl- phenyl -triinene ( \sH5X : X. 
colourless plates, m.p. 47®, obtained from diazo-bcn/.ol- 
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imide and methvl-magnesiiim iodide. With water vapotir it volati- 
lises without decomposition. With acids it is decomj)Osed into ani- 
line, nitrogen, and the ester of methyl-alcoliol. With {)hcnyl im,- 
cyanate it forms a urea of m.p. loy"", which is split, by HCl, into 
benzol-diazonium chloride, and metliyl-plunyl-iirea. 

Copper - methyl - phenyl - triazene u( 1 1 ,, orange - yellow 

prisms, m.p. 187® with decomposition. 

Acetyl-methyl-phenyl-triazene ( gilsX : N.X(('OClIy)('H 3 , m.p. ;5 
(B. 38 , <>78). Diazo-benzol-ethyl-amide, colourless crystals, m.p, ,1 
p-Tolyl-methyl-triazene CH3CgH4X : X.XIK II.,, m.p. 81-5^ (B. 40,^30- 
Diazo-benzol-dimethyl-amine ( glljX X.X(( lljlj, a yellowish oil iH 
8, i-|8). DIazo-benzol-pIperidIn CgHsX -X.X( glljo. m.p. 43 \ Tin 
diazo-piperidins are useful for preparing lluorine compounds. 

Benzol -azo-cyanamlde, (>hcnyl<ya}w-trii(znic CgHjX ;X.Xilt.\ 
or ( glfjXH.X ; X.f.'X, colourless llakrs puffing off at The luwav 

slum salt is fijrmed by heating diazo-lK'nzol-imide with K('X in aleohu! 
.•\cid.s split it up into diazo-beiizol and urea : 

CglfjX : X.XHCN ^ jH^t) (V^X./)!! i (■()(XHj)2. 

Methylatiun of the potas>ium salt yields methyl-phenyl-cyano- 
triazene ('gll5(CI{3)X.X : XCX, m.p. <><> 70 , d(>composed by aciib inte 
methyl-aniline, nitr(.)g»-n, and evani(' acid (B. 37 , 2374). . 

Dis- dlazo - benzol - methyl - amine (f gWgX X) .XT 1 13, light-\ « How 
needles, m.p. ruT Dis-diazo-benzol-ethyl-amlne, m.p. 70 (IV 22 , 

T.M). 


Thk Kf..\uran(;i:mknis or thk I)i.\z()-amii)0-( ompouniis. 

I. Till’ most rernarkabli' property of the diazo-jimido-compouiKb. 
conlaining a replaceable hydrogen atom in the p-{)osition with ivHi' 
eno' to the XU group, is their abilitv to re.irrange thunselvcs iiit" 
i-.<mieric |j-amido-azo-deti\ ativeN. In the amido-a/o-bodv the ainiTr 
gonij) IkjKIs the p-podtion with refercm e to the j>oint of union : 

Cgll.X X XIBgIf, -->C,II,X X.iTVIiiTNU. 

This rearrangement completes itself in the course of a few 6 . ins, 
when a >mall ijuantity of an aniline s.ilt is present. It mav h‘ 
a>.numed that in the conversion a (piaiititv of aniline, eipial to that a( tu 
ally needf'fi ff;r theehange, isproflm ed ; crmserpientlv a comparatiM'ly 
small amount of the aniline salt will lie sufficient to rearrange a lari^'c 
fjuantity of diazo-amido-ben/.ol into amido-a/.o-benzol (KekulC / / 
Ch. (iHfifi), ; B. 25 , 13,76). Tfi{’ rapidity of the conversion i'j 
proportional to the strength of the acid whose aniline salt is employid 
(B. 29 , 1 ^ 00 )- strong base, such as amido-azo-benzol, is obtainco 
from a body indifferent to acids c.g. diazo amido-benzol. \'aiions 
intramolecular atfitnic n*arrangements, such a.s the preceding, in wind' 
indifferent compoimds are rearranged as strong bases or strong acids, 
arc known -c.g. the rearrangement of hydrazo- benzol as benzidi". 
of benzol into beiizilic acid, etc. (I. 54 ; II. 116, 118). . 

The imide liydrogen of tlie diazo-arnido-hcnzol can be replace^ 
by acid radichts, through the action of acid anhydrides (see Benzci" ' 
diazo-acetanilidc). 
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3. The diazo-amido-compounds and phenyl iso-c) anate combine 
with urea derivatives. 

Ill the preceding reactions the diazo-amidobodies are not decom- 
posed. This occurs very readily (4) on treating them with ren- 
centrated haloid acids ; the diazo-ainido-flerivatives, like the dia/.o- 
benzol salts, then change to haloid benzols ; the side products are 
salts of the bases previously in combination with the diazo-residue. 
Therefore the diazo-amido-compounds, in tlu* presence of acids, are 
fullv converted by nitrous acid into diazo-benzol salts. This method 
is not suitable for the determination of the constitution of unsym, 
diazo-amido-compounds, sima* it is ambiguous. Thus, on treating 
benzol-diazo-ainido-p-toluol with dilute sulphuric acid, p-toluidin, 
phenol, and p-cresol are formed, d'he behaviour of tie- diazo-amido- 
bodies towards concentrated hydrofluoric acid, with the addition 
of (liazo-piperidins, proved itself particularly well adapted for the 
preparation of tluoro-benzols (A. 243 , 220) : 

('cHsN -N.NCjHio . 2 HFI - (:,H,P1 -X., -llFl.HN(:,H,o. 

5, boiling water converts the diazo-amido-componnds into jihenols 
and liases. 

0. The reduction of th(‘ diazo-amido-bodies lias not led to ludrazo- 
ainido-derivaHvcs--c.g. ('<,11^X11— NH.NH.CgHs ; a decomposiii(in into 
phenyl-hydrazin and aniline h.is bc-eii the regular result. 

7. On boiling ilie alcoholic soluti«in with sulphurous acid, the dia/.o- 
groiip is replaced by the sulplio-group : 

tTHjxNjNHCJtj fiSO, i Cjf.SegH r N, ; ('elbNHj.SUdl,. 

11. Dlazo-oxy-amldo-compounds. 

rh<,si> comjioumls are formed (i) from diaz('>-('ompoiinds witli 
^-alkyl- and alphyl-hydroxylainiiies (cp. H. 32 , pvp) : A. 353 , ijS) ; 
(2) from plienyl-hydrazins and ni(roso-i)en/ols, in the lattt r cas(’ with 
liber, ition cT liydrogen. If a-alk\ la(ed phein l-liN diazin.s arc useil. 
'Ve get bodies lik(' C,lljN((:H3)N ^ NO.Hj er ( n.pN . N't : (>)c«lh, 

‘■c’. analogous to azo.xy-comjxmmls. 

Diazo-oxy-araldo-benzol yellowish 

needles of silky lustre, from nitroso-benzol willi plienvi-hydra/.in, or 
uoin diazo-benzol with phenvl-hydroxylamine. 

Benzol-dlazo-oxy-amido-methane t *H5X._j.X(01i)t H-,, m p. 70 3 
roiii ^-methyl -hydroxylamine and diazo-ben/ol chloride (H. 30 , 
Other compounds, see IT 82, 4554 ; ( . ipuQ, II. iS. 


12. DIazo-lraldo-compounds. 

1 he diazodmido^omiHiunds are ethers t>f hydro-nitric acid- - 
b razoic acid. They arc produced : 

Wni d ^ flit action of aqueous ammonia upon diazo-benzol per- 
C,H,N,.Br, + NII, I ,|HUv 
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2. By the action of hydroxylaniine ujxni cliazo-benzol sulpliau* 
(B. 25 , 372 ; 26 , 1271) : 

- CeU.N, HI3O fSO^If,. 

The hyclroxylamines can sometimes he replaced l)y tl\e salt> uf 
hydroxylamine-di-sulphonic acid (B. 33 , 3408). 

3. % the action of sodium nitrite upon the hvdrochlori( arid 
solution of phenyl-hydrazin, when the nitroso-phenyl-hydrazius lust 
produced lose water and form phenyl-diazo-imides : 


4. From phcnvl'hvdrazin and diazo-benzol Milphale (B. 20 , 15 :S 

21 . 3415} : ’ ' 


C.HjNHNH, 

CjHjNjOSOaH ‘ 






5. Hydrazin and diazo-benzol sulphate yield, on the one hand, 
diazo-benzol-imide and ammonia; u[V)n the other, auiliiu* and i/n 
imide or hydro-nitric acid, as by-products, 'fhese nsictions arc dm 
to the breaking down of a non-accessible internutiiate jjrodum, 
CglfjX-: N NII.NH2 (B. 26 , 88, 1271) (cp. buzyleiie derivatives) : 


nh3m:,h,X3 . 


-C^jIIjN iN.NH.NTIj- 


N3II, 


(>. By the action of sodium hypochlorite upon ^-phenyl- ' mi- 
carbazid(,‘, the latter l)eing first oxidised to j)henyl-azo-carl)oxyi-amtdi , 
then trans[ 5 bsed into diazo-beiizol-amide, and finally convertrd aH' 
diazo-benzol-imide: 

N 

C'dliNH Ntl.t ONn, ---^C,HjNmNha)NI!, ; N.NH,-- ^^r,ncN ^ 

Analogous reaction.s an; given by a number of substituted plicii\l- 
s<'rni( arbazides (11 40 , 3035). 

7, By oxidation of diiizo-benzol-amide with j)otassium lop*' 
brornite, or amrnoiiiacal silv<T solution (B. 40 , 2388). 

Oiazo-benzol-lmide, phenyl hydro-niinc ester ( b.p. 50 (i- 
mm.), is a vcllow oil with stuf)efying odour. It explodes at ordin uA 
pressures if heated, 

0-, m-, and p-Nitro-diazo-benzoI-lmIde NOjf VI4N3. m.p. 5-" 
and 74I p-Brorao-dlazo-benzoI-lmIde, m.p. 20^^ (B. 38 , 34 “"’ 
p-AmIdo-diazo-benioWmIde NHjC^H^N,, m.p. bzl p-BIs-triazo-benzol, 
p-phenylene-bis-dlazo-linide light-yellow plates, m p. 8 ; . 

formed from acetyl-p-phenylcne-diamine by^the reactions (C. lu"''' 
I. I3.?8) : 

CH»C0NHC,H4NH, ►CH.CONHC.H^N, > NB.QBiN, N,C,H,NV 

Transformatioiu of th« Dlazo- benzol -imido-compoands.- (0 

boiling with H('l they dccom(x)s(: into nitrogen and chloranilinc 
(B. 19 , 313). (2) On lx)iling with HjSOj they split into nitroKJ'’ 
and amido-phcnol.H (H. 27 , 192). (3) On boiling with alcoho'*'' 

pota.sh the diazo-l)enzol imido-coni{)ounds arc partly split into nitm 
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plicTiuls and hydro-nitric acid (B. 25 , 3328) U) Hfit,.,! h- 
sehes, the ortho-nitrogenatf<l diazo-imidcs are broken up into nUrT 
gen and o-d.nitro-benzols (5) Wi,h mctly l-magnesium iodide - nd 
,,h,;nvl-tnagnesnirn brom.de d.azo-l)enzol-i.nide form salts T ii^o 
.mndo-compounds w.d. splitting of the nitrogen ring \Vid 
K(.\, diazo-benzol-imide combines to form nbenel ‘ 

,, It combines additively with acetyleriic'arbo y i 
^-ketotie-carboxylic ester, as well as malonic esters, it combiner o 
form five-membered heterocyclic ring-ss stems of H e tril,ei * 
water or alcohol being set frec^ ot the toaiol grouj,. 




xnc.h/coch. 


CH.COOR ^ N 


-CCOOR 


N{C.H,).CCR 


+ H, 0 . 


(S) By condensation of diazo-benzol-im.de with benzaldehvdc-aia I 
)i\ (Inizoiics, tetrazones are formt-d {B. 40, j.}()2), • ' • ' 


zN 


4 C,HjNH.N:CHC,H, r:. C,H,X 


,/N=.X 


N=^Cc,ii. 


13, Azoxy-compounds. 



K'.HiNO, i jHrH/).\a . 2 (C,HjN),t) -jHCO.Xa , jH.O 

ff tncl intermed i elv ■ ^ ■''hroso-benzol is 

lu ri, and coinbiiios with iinduiu/od R ^^hou^^] 

vifltl loducod by luMting ^ith irtm lilinL^s they 

^'”‘1 sulpludo. livdra7f>-denx^uivos“- 

(liu'cd (z) Thpir ’ hydrazo-roniptninds first pro- 

ins thnn uifj r^-^rningnnent into oxy-azo-coin]><)unds. on digest- 
B. 13 , sulphuric acid, is interesting (W’allach 

C\H». X.. X-Cdi,. ni.p. 30^ forms 
'vater. It mpit^ ^aj>ily soluble in alcohol and ether, hut not in 
'vlicii distiiloH *, ’ <Jccomposes into azo-benzol and aniline 

^ <1ftnvertcd into p-oxv-azo-ben/.ol by digestion 

other products 


with 

(C. 


imo p-uxy-azo-i)cm 

1 327*1082“ 

iy-l>rO(Snni,*^“ isomeric azoxy-beiuiol, m.p. ,84“, as a 

lion^ Sec 13 4,2 nitroso-benzol with alcoholic' soda solu- 

^^’plunyl r acting azoxy-benzol, giye benzene-azo- 

and diphcnyl-azo-diphcnyl (C. 1904, 1. 
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0 - and P'Nitro-azoxy-benzol, m.p. 49^^ and 149°. Tlie o-compound 
on reduction gives pJu'nyl-a:o-nitroso~ and phcnyl-azo-amido-hcnzol (P,, 
32 , 3262). Sym. 03 -dinItro-azoxy-benzoI, m.p!^ 175^ (H. 36 , 3S1;) 
Sym. Po-dinitro-azoxy-benzol, ni.p. 192^ by oxidation of i).,-dinitii,- 
azo-benzol. Sym. m-dlnltro-azoxy-benzol, ni.j). 141", frrmi ni-(!i- 
nitro-benzol (H. 25 , 608 ; 38 , 4013). Sym. m-dlam!do-azoxy-benzol, 
azoxy-anilinc, m.p. 147'* (B. 29 , R. 137). p-Tetramethyl-diamido- 
azoxy-benzol, m.p. 243“", from nitroso-climetliyl-aniline. Trlnitro- 
azoxy-benzolt, from azoxy-benzol (B. 23 , R. 104). c-, m-, and p-Azoxy- 
toluol, m.p. 593 38^ and 70^ 


14. Azo-compounds. 

Like the diazo-derivatives, tfiJ'se contain a group cunsisting 14 
two nitrogen atoms ; in the fornu r the N, group is coml)ined with oiilv 
one benzene nucleus and an inorganic residue ; here it is attaclu d nn 
either side to benzene nuclei, or to a benzene nucleus and an aliph.itii 
radicle.: 

-X (3,11, C.Hi -N N an, 

Az<>-l)onzol Btruol azo-nictlmnc. 

In consequence, they are far more stabh* than the former, uiid dn 
rujt react with the elimination of nitrogen. 

Intermediate links lietween diaz<j- and .izo-compounds art w- 
presented by the diazo-benzol cyanide's, the benzol-azo-t'arlto.wlu 
derivatives, etc. 

Classification and Nomenclature. The true aromatit azo-beili ^ 

are distingu1>hed as symmetrii al, those in which the two residiu s .uv 
the same, and imsymmetrical. those in whit h the two residues .in de- 
similar. .Mixed azo-bodies ar<* those in whi(‘h the azo group join- 111 
aromatic to an aliphatic radicle. 

The names of the unsymrnetrical azo-bodit's are derived fi"iu tii' 
names of the two botlics in whi»:h the azo-groui> has re|>laced an au in 
of hydrogen each, separated by the wortl .izo, thus ; N N 

CjII,X(( Hd2. benzoi-azo-dimethyl-aniline ; C^llf, - N N ('ll.,, Ihh 
zol-azo-rnethane. Should the benzene residues cr)ntain substitiu 
the positions in the one residue are indicated by numbers i to 0, .uul 
in the second residue by numbers i' to h', with the understamlmK 
that the azo-group occujues the i, I'-positiiui, Dis-azo- and tris -a/"' 
compounds, containing two or three azo-groups, are known (IL 15 , 
2812). 

Formation.— I. By the mmlerated reduction of nitro-bodi<'s in 
alkaline solution, because in acid solution the final reduction prod'i' 
of nitr^^bodies, the amido-derivatives, are almost invariably product <!• 
A zoxy-com pounds arc first formed, but by further reduction tiny 
pass into azo-derivatives. 'Lhc reducing agents are : 

(а) Zinc dust in alcoholic potash or soda (B. 21, 3I39)» 
ammonia. 

(б) Sodium or magnesium amalgam and alcohol (C. 1904, IL 

(c) Stannous chloride in sodium hydroxklc (B. 18, 2912). 

Also (d) the electrolytic reduction of nitro-derivatives to azo*l)o<ii<'^ 
{('. 1898, IL 775 ; i9(xj, L 1175 ; 1901, II. 153). 
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By more complete reduction hydrazo-bddics are formed alone wth 
the azo-denva ives , these can eventually be decomposed into amido- 
compounds. Azo-benzol is the middle member in the series of rediic 
tion products obtained from nitro-benzol, if ^-phenyl-hydroxvlamine 
IS not taken into consideration ; ' 


^ . , C.H.NH r w 

C.HjfC ►QHjNHj 

Nitro-benzol Azoxy-benzol Azo-benzol Hvdrazo-benzol Aniline 


2. By reduction of azoxy-c( impounds on heating them with iron 

lilings. 

3 Hy the oxidation (a) of hydrazo-bodics, and (i) of primary 
amido-denvatives m alkaline solution. This takes place in air alone 

a th V I potassium permanganate 

142, 3h4), potassium feiricyamde or sodium hvpobromitc (B. 

oy, 744 ). 

4- liy the action of nitroso-benzol upon aniline 

,v Hy the rearrangement of eertain diazo-amido-bodirs into amido- 

azo-dunvatives. 

I). Hv the transposition of certain diazo-amido-compounds iiito 
azo-iiuiido-compounds. * 

/• By action of dia/.o-salts (i/) upon tertiary anilines; (h) upon 
in-diainims ; and (c) upon phenols. 

I lie last two methods lead to amido-derivatives of the azo-hvdro- 

oJ.air'imlusiIy'’ in the coal-tar 

silt!' ('''qin'titly olitained hv combining diazo- 

. c yliogen atoms in union with carbon, or with hcteroiwdic com- 
i^ouiKls, liKc pyrrol, pyra/.ol, etc. 

*'ic azo-bodies are more intensely coloured than the 

1 Ity unless they coiit.im an additional basif amido-gronp. They 
‘ '>'«'at''‘l. and snliihonated. Reducing 

the Tioin*("V'l * *'y'li'a'’-"->'omponnds. or decompose them at 

Tile l.ti " ' ""t'ln, with the pr.xliiction of ainido-compoimils. 

a/o lierP '"■‘'■‘■'I' *•’ ilderniiiie the constitution of the amido- 

fc'ir'n/e'rdrv ’ oMf'ii Nns. Azo-benzol, n.-o- 

■'lilsclierlie , ; o'" -'hC' "'>> discovered hv 

S'lliilile in i nrange-red, liiomhic crv,stals, readily 

I'nidured h'".? d’->iiii,k'ly solidile in w.iter. It is 
and lie I - I outlined above from nitro-benzol, aniline, 

‘iliiigs (It oot"''" \ ^"’■’^y->«‘'izol yields it on distillation wilti iron 
by irfi V'v-^^ 9 )- It has also been obtained from potassium aniline 
‘oiivtifl!’! iiiiiline and sodium (lb 10, 1802). It is 

baiisnrv hvilixx'hloric acid ; this is due to a 

ansposition o the hydrazo-benzol li'rst formed, 

azo-benz^*^! solution produces a fimdamontal change in 

(A. 3Q7 ? ' chlorination taking place simultaneously 

»304)- With benzol-sulphinic acid it combines to form phenyB 
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sulphone-hydrazo-beiizol. On heating with CSj mercapto-thiazol is 
produced (B. 24 , 1403). 

Nitration of azo-benzol easily produces nitro-azoxy-beiizols. o-, 
m-, and p-Nitro-azo-benzol, m.p. yi°, 9(>^, and 135'’, are obtained hy 
transformation of the three nitro-nitroso-benzols with aniline, or of 
the three nitranilines with nitroso-benzol (B. 36 , 3811, 3818). 2 , 4 - 
Dipitro-benzol-azo-benzol, m.p. by o.xidation of the hydra/o- 
benzol, mg- and Pj-Dinitro-azo-benzol, m.p. 153 ’ and 221^ Trlnltro- 
azo-benzols (B. 32 , 325b). Svm. hexa-nitro-azo-benzol, m.p, 215 
(B, 41, 1297). 

Reduction of o-nitro-azo-compounds produces phenyl-aziinuit 
oxides and phenyl-pseiido-azimides (q.v.) (B. 36 , 3822). 

Azo-toluols. -o-.\zo-toliiol nuits .it 157 . ni-Azo-toliiol melts ,it 
55", and p-azo-toliiol at 143 (B. 17, .p)3 ; 18, 2551). Azoxylenes ami 
azo-trimethyl-benzols are known. 

Mixed Azo-roMrofNDs.— Benzol-azo-methane, azo-phenyl-mdluou' 
C^HjN NCH3, b.p. about 150 , and Benzol-azo-ethane I,, 1 is- N( 11 , 

CH3. b.p. about 180', are liquids with a jmculiar odour, i'hey aiv 
obtained by o.xidising the corrfsi)onding liydraziim with mon.iiiii 
oxide. Snlphurit acid transposes benzol-azo-ethano into the isonu im 
acetaldehydf-phenyl-hydrazono ( : (TI.CIIj (B. 29 , 71)1: 
36 , 5t)), With amyl nitrite, and sodium aleoholate, both benzol-a/.o- 
ethane and acetald«hy<le-pbcnyi-hydia/ono give }icn:ol-a .o-acd-j' i- 
oximt' CglljN ; NCfNoHjCll,. lu compounds of the tyjie ; 

ArN . N( (NOH)R or ArNTI.N’ ; ( (NOjK 
.VrN ; NC(X()()H)R ArNHN : C(N(). R 

the de.>iniotroj)i( rtiations between a/o- and hydrazont* forms are (inst i 
than in th<’ simple mixi'd azoduxlies, iiiese tia-^>es (»f bodies, dr^iu- 
nated as hni .id-az-i-aLloxinu’s or nitro^o-plu Hvl-hvilriizonea, and In n ' 
ar.o-niirnnic ands or nitro-phenyl-hydrAZoncs, respt'ctively, are d'.ih 
with below, in connection with the related amidrii (>nt'$ and forma \i 
0 )\[[\)onnd-^. 

.Mixed azo-rfirnpoiinds ,ire al^i juaxluced bv l ombin.ition of dia/n- 
Svdts and substances with a reartive ( il^ grouj). Thus we olitain 
benzol-azo-aceto-acetir e-,ter with desniotiopic liydrazone forms "i 
the type ( : ( K OCHjfjCf )()R). Concerning the structuo 

of benzol-a.zo-amino-crotonir ester, srr H. 36 , l8b2. 

Certain other bo(ii»;s may also be regarded as mixed azo-enm- 
poiinds ; Ben:nl-diazo-iurhoxylic acids and their derivatives the duij<- 
cyanidcs, diphcnyBsitlpho-carhiizonr and carho-dia.onc, hcnzoyl-dor-j'- 
henzol iqv.), and numerous azo-bodies pro<luc.ed by eombinatioii "f 
diazo-salts with heterocycln < ompoiinds like [ivrrol, jiyrazol, etc. 

A.MFDu-.'.zo-roMi'f)! NOS. Che m<lilferent azo-(ienvatives are all 
orange-yelhAv to orangf‘-red 111 colour, but they are not dyes, bv 
the introduction of amino or 110 groups in ortlio- or para-[)osition (o 
the a/o-group the resulting bodies, like o- and p-amido-azo-coin- 
pounds, oxv-azr>-compounds, and (*spct:ially amido-azo-bcnzol-snl' 
phonic acids, do become colours applicable in the dyeing of wool and 
silk (B. 35 , 4225). The numlnir of azo-dyes is very great. Some of 
the simplest will be discussed in the following paragraphs, w^hile the 
most imfKjrtant represcnti^tives of the class, technically speaking. 
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will be considered in other portions of this book, particularly in con- 
nection with the naphthalene group. The sulphonic acids of the amido- 
azo-bodies are of greater importance than the parent substances. 

Formation.— I. From diazo-amido - compounds : p-amido- azo- 
benzol is obtained from dia«o-amido-benzol. In th€ case of diazo- 
ainido-benzol this transposition occurs on standing with alcohol, but 
more readily by the action of a slight quantity of aniline chioro- 
hydrate. 

This reaction only occurs readily if, in the reacting diazo-amido- 
conipuund, the position in the benzol niiclens adjacent to the amido- 
group in the para place be unoccupied. 

However, compounds, like diazo-amido-p-toluol : 

N ;i 'jNHC^4[4']Cll3, in which the p-i>osition with reference to the 
iinido-grou]) is occupied by f H.,, also suffer this transposition. It 
orniis on heating aiazo-ainido-j)-t<»hiol, dissolved in fused p-toluidin, 
to (>5 with j)-tohiidin. 

llu' ainido-group of the resulting amido-azo-toluol occupies the 
o-podtion with reference to the dia/.o-group. It is o-aniido-azo-toluol 
nr ('ll, .I'CrH.'i'X • 

N Td jy 4 ';(dl 3 |y;NH,(IT 17 ,^ ' ' ' ^ ^ 

2. By th(; action of the dia/o-compounds (a) u])on the tertiary 
aromatic amines, or {h) upon in-diainines in neutral, or feebly acid, 
solution (B. 10, 389, 654) : 


CdhN.NOaiC.H.NTOU), 


(.yi-Tj N . N, rt',H4.4 NiCllai, t NOsH 
C.lh-N ; N-H 


I he first products \s 1 th primary aiul secondary inonainines, especi- 
ally in neutral (U' acetii' acid solution (H. 24 , 2077). are diazo-amido- 
rompomids, which, under tlie previously mentioned conditions, arc 
Ciipahh' of rearranging themselves into amido-a/o-donvatives. 

But in the formation of diaz.o-ainid»)-coinpouiids from diazonium 
salts and nucleus-substituted anilines the i<oiueric ainido-azo-com- 
pounds usually (Tftur as l)v-iiro<liicls. and onlv become chi('f products 
ill iiu'ta-substitutions, c.g. m-toluidiii {J . f r. ( h. z. 65 , 401). 

Itie phenols act like the tertiarv amine> upon diazo-salts with 
the formation of oxy-azo-derivatives, which will he diseussed later 
‘liter the aiiiido-pheniils. # 

Properties and Behaviour. — Iho amido-az.o-comjiouiuls are usually 
ii>>talline, and generally dt^solve readilv in aleohol, Ihev arc vollow, 
ii'd, or brown in colour. With acids thev form tw»'' isomeric series of 
mUs : yellow unstable, and violet stable b»iltN, Hie former are 
piodiiccd by the action of a dehx'tivc (juantitv of aeui upon amido- 
i^i’iiipounds, and easily pass into the darker isonierie salts by excess 
I' ‘Ilia, pressure, heat, etc. The dark salts are jiroluiblv salts of 
quinone-imide-hydrazone C4,lIj.NHN ; : NU.HCl, and form 

‘1 industrial amido-azo-dyc^(H. 41 , 1171). 

(i) I heir d(‘composition upon reduction, and the groat importance 
1 this reaction, have beeh previously dwelt upon ( 13 . 21, 3471 : 

ipoiS, I, 721). Occasionally decomposition, such as this, takes place 
tri bodies with hydrocJiloric acid (B. 17 , 395). If titanium 

1 ondc is employed, the reduction splitting can be used lor the 
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volumetric estimation of the dyes (B. 36 , 1552). (2) Amido-azo- 
compounds may be changed to diazo-azo-derivatives with nitrous acid. 
Iso-iUhydro-pheni-tdrazins m^y be obtained by reducing the diazo-salts 
of o-amido-azo-derivafiyes. {3) JnJulins {q.v.) are produced on heat- 
ing p-amido-az(Koinpoimds with aniline hydrochloride, and eurhodius 
when o-amido-azo-bodies are employed. (4) Wlicn the o-amido-azo- 
compounds are oxidised they become pscmio-dzimido-ikiivAUves. (5) 
The oamido-azo-cornpoiinds combine with aldthydes. Conden.s.itKin 
products result, which are derivetl from dihydro-pheno-triazin (q.v.). 

p-Ainido-azo-benzol i gll^.N : N; Ct 4^X11,, yellow Hakes or 
needles, 111. p. 127^, b.p.j^. 225’, boils without d(«t)mposition »'vcn at 
ordinary |>rcssures. It can lH‘obtaiiU‘d from p nitro-azo^beiizol, and ^ 
preparttl industriallv by transposition of diazij-ahiido-bt'nzol (11 19, 
1953 ; 21, i(>33). Mnt)^ and sulphuric acid oxidise it to (luinonc : 
reduction splits it into aniline and p-plunylenc-dfamine. With 11(1 
It fonns a bnght-ycllow and a deep-violrt cliloroh\drat^. The latter 
was, like the oxalate, forim rly used as a yellow dyr. In the eoal-tar 
mdu'^try it is used on a large scale as a fun<lamental material for i»l> 
taiiiing diazo-dys and indulins. While tin* salts of amido-azo-bt ii/(/] 
are unimportant as dyes, the sulplio-acicE, acid vellow ” or " rod 
vellow,” hdvt* valuable j.)ropt'rties. 

p-Acetamido-azo-benzol, m.p. i.y; . Benzol-ato-phenyi-cyanamide 

('^HjX : Xfdjll^XIb. X. m.p. 1 O 3 ', obtaine<l bv (he action of dia/o 
benzol chloiich' u[)on sodium cy,mo - aniline (( loob, II. ins.g 

Benzol-azo-phenyl-glycin ( )011. m.p. i.|e 

ol)tairn-d from pin ii\ 1 - glym .onl bnizol - dia/fuiium chloride II 
35, S^'Oi. b'or lurtln'r .icid\ l drrivativr-. of p aniido a/.o;bt n/i'!, 

Or P>. 35, i.p;i ; ( . loo-'. II. ;»>o. m-Amldo-azo-benzol 

( (jlf^ pXH,, m.|). s; ; it> aerto-( .4nj>ound, m.jc i ;T’, bini el'- 
tamed from tiitr</>o brii/ul .nnl accto-m phem lent-oliamine ilv 28 , 

K. (iSjj. Benzol-azo-p-dimethyl-aniline (Vi.sN: N i:<V1h Xm||;, 
m.p. irb . p-Azo- benzol -trimethyl -ammonium Iodide fJIjN 

Nb^}I^X(( 11, T' bi.p. I >'5 '. olitaiiied from ben/ol-a/o (iimeth\ l-.inihiir 
with niethv i Iodide. I 'nhkr the < f»rr»''j>oiMhng j>rtinar\ and tnti.uy 
-irnine ^alt^. it do* -, h,.( (Im- w<»o 1 and silk f.\. 345 , 3Q3). Benzol-azo- 
diphenyl-amlne, p-<in\lid«^az<' }>niz<>l, m p N2\ o-Amldo-azo-toluol 
( ,jlli I .X ; X i' f „!(/ T.4'j( II jS’llj. m p. 100', frmn o tnhii- 
dm. m-Amldo-az(^toluol ( Hy ' >4 ^H^tT X T b„ll3f2',4'|(f 11 dX*':. 
m p. •'^o , ra-Nitro-beiizol-azo-p-amldo-benzol, m.^). 213 (II 29 , 
K, 661). ' ' • 

2 , 4-Diamldo-aio-b0Bzol < nfI.-X2< JliiXHjij, in.p. 117 , 

\eUr>w nerdir,, oi>tairn,al from dia/.o bm/ol ntlTate and m-pjn ■n\lenr- 
diatnine. It^ H( 1 --.dt o« < urs in cornmen *- under the name c/iryo n/od 

and dyes ^)fang<^-ri d. On r**dTirtion it splits into aniline and un''Vrn. 

triamido-brnzoi f VrvXdl,)-.. 

6ym. Oj-DIamIdo-azo-benzol HaX.f ^^fl^ Nj.f ^If’^NHj, eojipcr rot 

flakys, m.p. I \ obtfiiin fl bv gentle oxnj^itioii of o;phenylene-diiuninc. 

w'Uhpdtvmi f I sat nmnf the o-qumone-didmine first forryed (lb 36 * 

The di-a'ret.yl romp<hind, m.p. 271 \ is .il^jo obtained by rediictinii <•( 
o-nttro ac'-t.'inilidr (B, 39 , 40^2). * 

Tin «ym. P}-Di«taMo-aio-9enzoi HjN ( XIH, h.ts bo n 
obtained from nitro-acftAiiilidf ^Ifi.NHd |H,() by redu‘ ii'>*' 
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with zinc dust and alkali, and from the diazo-compound of mono-aceto- 
phcnylene-diamine, with aniline (H. 18 , 1145) ; also by reduction of 
p -(iinitro-azo-bcnzpl (Ik 18 , K. bib), ft cry^stallisg^i from alcohol in 
yellow needles, and melts at 44 C^ 

' The tetra-alkyl deri\‘atives of pj-diamido-azo-bcnzol form the so- 
called “ azylins,” first obtained by the action of nitric oxide upon 
dialkyl-aniline (B. 16 , 2768) : 

2 (Vf 5 .NK 2 .K 2 N'.C 6 H 4 .N,.< 6 lf 4 .NK,. 

Also by the action o| the diazo-conipounds of dimethyl-p-phenylene- 
diarnine upon tertiary anilines (B. 18 , 114A). The a/ylins are red, 
basic dyes, soJuble ill HCl with purple coloration, and in acetic acid 
with emerald-green ('oloration. By reduction with stannous chloride, 
or with tin and HCl, tliey are sjdit into two molecules of dialkyl-p-pheny- 
lone-diainiee. IB' heating with alkvl iodides (4 mol.) to 100 ■' they are 
also split iij), forming telra-alkylised para-phenyfene-diainine. 

mnii-Diamida^zo-benzol, m.p. 155". and Tetra-methyl-mmi-dl- 
amldo-azo-benzol, m.p. 118^, obtained from m-nitraniline and m- 
iiitro-diinethvl-aniline by reduction with zinc dust and alkali. In 
contrast with the 0- and p-amido-azo-bgdies, th<-y an- very feeble dyes 
(H. 35 , 4225). 

3 , 2 ', 4 '-Trl-amido-azo-benzol t-.diuNT m.p. 

i.p4°, is best obtaine d from m -amido- jdienvlene-oxaminic acid 
Ml.^[ij('ell4 d|NH. ('().( 0011 by di.izolising, combining with m- 
plienylene-diamine, and saponilicalion. rhe action of nitrous acid 
upon in;phenyleiu-<luimine itself produce'^ a mixture of bases contain- 
ing, besides tri-amido-azodx nzol. chiefly Phenylene-disazo-m-pheny- 
lene-diaminQ f\jH/N./'jH.,(Nlf.4,j2. m.p. no -nSy The chlorides 
of this mixture of l)a<<*s form the commerci.d phtnylcnc brouii, 
mtirck byoii'it, Vcsuvi$u', or Manch('stir brou n, wlti«'h serves for dyeing 
cotton and leather (cp. B. 30 , 2204 ; 31 , 188). 

15 . ^ydrazin Compounds. 

Ihe simplest aromatic hvdrazin derivati\a> are : Phaiyl-hydrazin 
t glfs.N’ll.Nlfj ; iinsvni. d\pht}]yi-h\draz\n -ukI svm. 

diphcuyl-hydrazin ('glBNH.^^ll.t'jUj. or Jtvdr.izo'hetizo!. 

Pheiiyl-hydra/in ami imsvm diphenvl-lu dra/in ixuh contain an 
Ml.^ group. *They>how siiltjlar reactions in many re'-i^ecis. whereas 
the symmetrical diphenyJ-hydrazin ilep'orts itself rather jH culiarly. In 
the following paragrapiis svm. dipln-nvl hydra/in and its hoinologues, 
the hydruzixompomuis , the hydra/in derivative\s longest known, will be 
placed at the head of the aromatic hvdrgzins. I'he h\ (fraz<>*compouiuis 
-urange themselves with (he previouslv discussed azo-b(Hjies, with which 
lliey possess genettc coiinectious. riu'ii will billow tlu* muno-phenyl- 
<^nd the un.syni. diphenyl-hyd|;azin group. 

Hydrazo-compounds.- Symmetrical dijdu'iivl -hvdrazin vtas dis- 
c'nered in iSOj by A. \V. Hofmann upon reducing azo-bmizol with care, 
Jf^d inasmuch as it differed from th<' last compound in containing two 
hydrogen atoms inotg, it was called hydrato-hen^oU a name which has 
ured to symmetrical diphenyl-hydrazin, 
vop. ii. ■ 


L 
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Formation.— Aio-hemo\ and allied compounds yield hydrazo-btnzo^ 
upon reducing tlu'ni with alcoholic ammonium sulphide, with zinc du^t, 
and with potassiuju or sodium amalgam. It is not lu'cessary to isolate 
the azo-l)0(l\- ; the proper nitro- and azo.w-derivatives can be treaud 
with zinc dust and sodium h\%o\ide. Nitro-coin pounds can abu 1„ 
converted in alkaline solution into hydrazo-derivatives by electroh tic 
reduction ((.'//. //g. 17, IJ9, JO() ; C. iS(|.S, II. 775). 

Hydrazo-benzol, sym. diphcnyl-hydrazin ( glfjNH.NIK'ellj, in,|i, 
1^1'^, decomposes at higln-r lenijn-ratures ; also on heating with alcdhol 
to lio'-ijo ' in azo-benzol anil aniline. It forms colourless tlakoer 
plates, insoluble in water, but easily soluble in dlcohol and ether. It 
smells somewhat like camphor, and o.\idi''es spoilt ani'ously in 
air, or in alcoholic solution, to azo-benzol, giving oil t'^'P^nalh 

in the presence of alkali (H. 33, 47(> : A. 316, tji). Hyifrazo-bm/d! 
is an inciitferent bodv, forming no s.ilts with mineral acids, but iiiuirr- 
going remarkable intramolecular .itoinic dis})lacements (>ee Hcn/idiii 
and seaoidin transposition, b»‘low). ^tro^g reducing agents s])lit iiji 
lu'drazo-lx-nzol into j mol. aniline. With nitro-beiizol it tran-']>n.>^,> 
itself to azo-benzol and ^-jihenvl-hvdro.wlamine (Ik 33, .kSO'"')- 

With phenyl iso-evanate (Ik 23, .pio) and j>hen\l-mustard oil d;, 
25, hydro-b. nzol give> unci drrivatives ; witli aldehydes it givo- 

various reactions; formaldehvde givrs ( }k,(t'gll,N.N}K gild)., .md 

aldehyde o.\i<lisev livdiazo-bfiizo! t(» azo-l.a nzoi (/. pr. ( h. j, 65. cy. 
On hratmg with CS^, it vields siilpho-c.irlMnilide and sulphur (b, 36, 


.kb.; I). 

Mono-acetyl-hydrazo-benzol, m p. 151)', (hcomjHists at higher triii 

jierature-' into azo-briizol .md a( rtaililide. l)i-,icet\ l-hydrazo-bi ii/ol, 
m.p. 105 (Ik 17, ‘,70; .\. 207, b'urther acet\l derivatiM^, str 

Ik 31, .;j }i : ( , iffo ;, II. ;5o. 

0^, m-, p-Methyl-hydrazo-benzoI or lym. 0-, m-, p-Tolyl-phenyl- 
hydrazin melt at loi . t»o . ;in<l Sf>'. 

Sym. hydrazo-toluols klljt BlIjNII.XIK^jlf^kH., : o-i omjK'unti. 
m.{). 1^5 ; m-(om|Mamd, liijuid (A. 207, iitd : ji coinixmnd, m.p. i-’''’ 
(H. 9, -^20). Hydrazo-xylols (Ik 21, .1141). 

Svm. didialogen-'.ub'ititnted lualrazcdlienzob are obtained frein 
the ( orrespfmding^ a/o eompomids, p-Dlamldo-hydrazo-benzol, d: 

phfHxn ONH.NII, I'd fllli riNU:- '’' b' ^45 - I'" 

dinitro-azo'benzol with Am>, (Ik 18, 

rns\ m. nitro-hvilrazo benzol-, have Ix-eii obtaified liy n dm tun 
of nitro-aZ(;- and intro-azo.w-componnds, ami abo from chloro diiutm 
and ( hloxo-frimfro berfZfd with plienvbhv<lrazin (A. WO, i ; 253. ; 
J. pr. Ch 3f, MS. 44, b7 , Ik 32 , .jj<So ; i . um, H. dO. Sym. 
htxanitro-hydrazo-benzol, black rrvstals of im tallii lustre, m p. -‘d , 
from pirryl < hloride .iml hydrazin {Ik 41, un.s). 


The Henzidin* .vnd Skmidin ThansposihoN of ihe 

Hvi)HAztK:c)MrouNns. 

Hvdra//>- benzol undergoes a very remarkable rearrangeinenf iid‘| 
an isornern romfKumd when it i» treati d with acids. When azo Ixu/') 
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is reduced in acid solution, the hydrazo-benzol which is produced does 
not form salts, but even in the cold is changed by mere contact with 
acids into a diamine, a diacid base : benzidin {q.v.) or p-diamido-di- 
phcnyl. Benzidin, a fundamental substance for the preparation of 
substantive cotton clyes, is prepared teclinicallv in this way. Di- 
pknylin, an 0-. p-diamido- diphenyl, occurs in small (luantities besides 
benzidin (B. 17 , 1181) : 


CJIjNII 

C.HsNII ^CjH«[2 ]NH, 
Benzidin llydrazo-benzol Diphcnylin. 


Tile chief transposition, in wliich llic two amido-groups take up 
a jiara-position with respect to tin* junction of tlie two benzene nuclei, 
is callccl the benzidin transposition of tlu' hvdrazo-compounds. 

The transjKJsition is best etfreted l>y'm.-ans of mineral acids, but 
benzidin, in the shape of its acidyl comiiounds, is also obtained from 
hydro-azo-benzol by boiling with formic, 01 acetic, acids (B. 35, 14 
Sym. 0- and m-ditolyl-hvdrazin or 0- and m-hvdrazo-toluol, as well 
as other hydrazo-compounds in which the p-hvdrogcn atoms of the 
imido-groups are free in both ar.miatic residues, yitdd with minerai 
acids the corresponding p-diamuio-ditidyls or tolidins, etc. 

If, however, p-hydra/o-toluol be treated with aijucous mineral acids, 
it changes in part to p-azo-toluol and p-t<>luidin, and partly to o-amido- 
(lilolyl-amine (B. 27 , 2700). Ihe latter bodt ir> jirincipallt' formed by 
tile action of stannous chloride and h\ droc hloric acid uiion hvdrazo- 
toluol : ■ 


HX-NH CH3 — . CHj 


p-Hyclrazo-tolucue 




,Tj-ditolyl-amine. 


Ihis is tin- sctnidin transposition; it i> m. calhd because only the 
one Nil group is convert(d into an Ml., giamj). and not both Ndl 
groups, as in the benzidin transposition. In <nnple i)-sul\<tituted 
hvdrazo-benzols the amido-gnnip can enter the o- or p-position with 
reference to the imido-group. Heme it is ne( es<.ir\- tt» distinguish 
between an 0- and p-semidin transjiosition. 

fHteii these tr.insj>ositit)ns taki* j'l.ici' ''ide b\- siilt', so that the 
''1 niidin ba.ses are olitaimal together with ilie diphen\ l bases. Treatt'd 
''It 1 Ik l in benzene, hvdrazo-ben/ol \ ields also small quantities 
01 (>.onn/(ca/i/)/;c;jv/-umnf(* (( 7 ;. //g. 18 , imps): 


r " * * 

'rnr^ 


H H 




^^ith stannous chloride and 

P'lsSi s iutg aceto-p-diatnido-diphenyl-atnine : 


im Ml, H 

11(1, p acetamido hydrazo-benzol 


^>d30,NHii4i NH.NH 


‘TTTl 


H II , 


r II H , 


B — ► MI NHj. 


th ■ 1 ^'itbstituont occupies the para-position in hydrazo-benzol, 
stitu BansjX)sition takes place with siqiaration of this sub- 

benzidin is produced by j) ( hloro-hydra/o-bt'nzol and 
fdiuaTuing tlie influence of the 
^ ‘ npon the transposition, see A. 369 , i. 
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We may here make a brief survey of the transposition in win, li 
anilines substituted for the nitrogen beeome nuelens-snhstitntcd .nn- 
lines, by a wandering of the substituents : this generallx leads ii, a 
stronger basicity. These transpositions are; (i) tliat of phen\i-niir(,s- 
amines into p-nitroso-anilines (see alxn’e) ; (2) of })henvl-nitraiiiiiHs 
(diazo-benzolic acids) into p-nitraniline ; (4) of j^-phenyl-hydro.wlanun, , 
into p-amido-phenols : (4) of ])hen\ l-livdrazins into p-i)lien\ I, n, . 
diainini's ; (5) of ehloryl-anilines into p-chloraniliiits ; (t)) of di.i/,, 
amides into p-amido-azo-bodies ; (7) of hydrazo-lH-nzols into bfii/hin,. 
and amido-diphenyl-amines. the formula- l)<-ing : 

I. C,ftjX(t'H3)NO -vONT.H^NIh’Hj 

-(rjUjNp.l ,,1 l.M | , 

c(yH,NH(OH) - .hoc.h^nh; , 

4 .CV{jMI(NHp — vNIIjC^H^NH, ' * * '■ -( dCNH ( «H,ML 

To these are ailded a ninnber of n aetienis in wliii li carbon efi ij 
wamler from nitrogen to the nucleus. Thus we hasa- the tran:'iieMi!,i: 
of phenyi-alkN'lamines into homologous anilim-s, of diac ctaniluir inii 
acetamino-,iceto-phenone, etc.; also the iraiispo.siiions (d ph, ii\: 
sulpliaminic acid into o- and p-anilino-.sulphonic acid, of i>liem l-i;i 
phuric acid, and phenyl-carlxunc acid, into phenvl-.sulphoiiii .Mui, 
and sali('\h(' acid, respectively, a^ well .is o-.i/o coinjioiinds inie nw 
azocompounds {(/.n,). 

Phenyl-hydrazin Group. I‘henyl-hydr.i/iti and uns\n). (liipli,n\I 
hsdrazin are formed in tin- reduction of dia/o-lx n/ol saps imd dijilc n. 1 
nitrosamine. as Well as from the r<'.irtion pnxlucts formed when niMvii' 
acid acts u[mui jarimary .ind secon(lary .imlim s : 

I ( VI-XHdK i- -b.lI.X ; N.( 1 >( ,| 1 ,NT 1 NH, 1 H 1 

.i .( „fT,).Nil Jl.ijN.NTl,. 

Hy the' rcdmlmn uj IE the .e ii"i. 

of acid alk.iline sulphites U}><tn tlie diazo-t!erivati\es, On all"\\ii;L 
arid {xit.issium sul{)hite to a( t up(»n the yellow potasuum "all of dia/i 
benzol-'.ulphonic a( id, colourless potassium phenyl h\alra/m siilpInTia!- 
is formed ; 

( jfs .x -x S03K t-so.piK . ( .HjXH.xusotK . so.kii 

When tlie siilphon.ite i.-, heated with < '»neentr.ited li\ dnx lilor a^ r ic, 
phenyl-hydrazin (.hlondiydrat<- is prodma-d, togetln-r with pniiMi' 
potassium sulphate : 

( .Hr N. lla SO3K t HCl r H,() C,llj.NjH3.II( 1 SO^KH 

The snlphiiz\d(s- ( „Hj.NH.NTf.SOj.(\,H^, phcnyl-hcnznw Me'/'c 

azulc, or b^lf^N : N’t ^HiNjHjSOjH, azo-benzol-p-hydrazin-suli'Iieiii' 

acid are prepared by the- action of fr« e sulphurcms .icid upon tin M 
solution of diazo-lienzene .salts. 

p-Nitro-diazo-benzol nitrate- and tw»» molecules of potassium 
phite yield fxdassium p-nitro-phi-nyldiydrazin disulphon.atc, tflbi 
(N02)N(Sf)3K)NM(Sf)3K), which hydrochloric acid decomposes <|u.inu- 
tatively into p nilro-plienvi-hydrazin. 

In the same manner dipotassium sulphite i hanges potassium h<'‘ 



PHENYL-HYDRAZIN GROUP 


149 

zcne-diazo-siilplionate into potassium plnuiyl-hydrazin disulphonate 
Gll5^‘(^^djK)Nlf{S()3K). which ran be more easilv obtained from* 
iiitroso-'icctanilidc and dipotassium sulphite. It is resolved by hydro- 
chloric arid into plien\'l-hydrazin and sulj)hurir arid, and decomposed 
bv alkali into potassium benzene-diazo-sulphonate (J1 30 , 374). 

{b) Potassium diazo-benzeiie sulphonate can be rerluced'wdth acetic 
atid and ziiK' dust. 

(c) P,y the action of stannous chloride and hydrochloric acid upon 
th( (liazonium chlorides (IE 16 , 297b ; 17 , 572) : ^ 

: 2Sn( 1 , . 4ll('l . PoH^-Ndl-JK p. 2Sn( l,. 

Diazo- and iso-diazo-lx-n/ol-alkali salts. \vh< n reduced with sodium 
ani.ileain, yield pin n\ 1-hvdrazin (B. 30 , ppp. 

2. I)iazo-amido-i)odies are reduced by zinc dust and acetic acid in 
alcoholic solution, and split into anilines and hydrazins ; 

2H, C,H,.X,Il3 : 

1 )iazo-amido-ben/ul Phenyl-hydra/in Aniline. 


j. XilrosamiiK's, rcalm'ed by zinc dust and acetic acid, t,dve unsym. 
alkyl-idienyl- or diphenyl-liydrazins ; aliphatic hydrazins (\'(il, ’ I.) 
lia\-e Iteen similarly obtained : 


t'aiP 


N NO 


I )iphenyl-uitr();>()-aininc 


a-Diphcnyl-hvtlrazin. 


Historical. A. Strecker and Roiuer ( 1 S 71 ). on treatiiiit diazo-benzol 
nitrate with acid i)otassium sulpliite, ol)lained iJoia^sium idienvl- 
livdia/in sulphonat(‘ ('J f,Xi l.XHSt UK. and. <.n subjectiiiL: the 
'ii.i/ide of sulphanilic acid to the same treatment, a soluble potassium 
'’■di, wlii( li,on boiliiiit with lit 1 , yiehhali rystalli-'iny phein l-hydra/.in- 

p-^iilphonic a( id luimary aromatic 

h\di,i/in conij)ound. In k-unl kischer •'howed how to convert 

this l)(i(ly into phenyl-hvdrazin chle.rohvdrate by boiliny with IICl, 
li"W to obtain, by mr.uo of alkaline hydroxide, the free pheiiyl- 
hvdi i/iii, a body e.xceedin^ly ca])abl(‘ of transpositn.n (B 8 , 

Properties. I lie aroinatu' luaira/ins are inomi-aeiil bases, almost 
"isnluhle in water, but easily soluble m alcohol and (Uher. I'lu'y boil 
•t "idin.try pressiirt'S with sliftht dcconijxtsition. and niuler low 
!’'• ''■'iirt's without dia-oin|)()si(i,,n. In air thev oxnlisc easily, assuming 
' "own ( oloi atitiii (( , ly^o^. 11 , 10 O 7 ). flu \ rcdut'c k'ehling’s 
■''ailtioii. 

^ 'hUN-vi-iiYDK.^zix i\\\,S\\ XII2. Hat crystals, m.p. ip-Od 
',[] “^ 1 ^ - *'d^-ia • Density at 21, i-o()i. Obtained by 

lOKii.in of l)(aizol'<liazonium chloride. Also, in small cjuantities, on 
'I 'ting hydra/in hy<lrate with phenol to 220 ' (B. 31 , 2909). Its trans- 
^"j'ltioiis are described below. As «»ne of the generators of autipyrifi 
. "ttaiiK'd importance in indusliy. and it also serves as a reagent 
’ " dehydes and ketones. This latter use is of special importance in 
''^■^'""iiistiy (,f hydrwarbons. 

I chlorohydrate ('.n^XH.XHalK 1, brilliant white 
dightly soluble in concentrated IITI. vit lds p-plienylenc-diainine 
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on heating to 2 (hC with HCl. Carhoxylates, see H. 27, 1521 . Sodium 
phenyl-hydrazin C,.HjNXa.NH2, obtained by dissolving sodium m 
phenyl-hydrazin. It forms a reddish-yellow, amorphous mass, wlm h 
with iialog('u alkyls and haloids, forms the so-called a-j>henyl-hydr.i/ni 
derivatives (H. 19, 24^8 ; 22, K. ()() 4 ). 

CorASSir.M Ihii-NYi.-iiYDKAZiN (IT 20 , 47). 

Si Hsmt !i:i) PnKNYi.-HYnRAZiNS (A. 248, ()4 ; H. 22, 2 .'^oi, 2.S()u). 
p-Chloro-phenyl-hydrazin, m.p. S } \ p-Bromo-phenyl-hydrazin, m p 
lot) . p-Iodo-phenyl-hydrazin, ni.p. lop'. o-Nitro-phenyl-hydrazin, 
m.p. qo \ brick-retl netdles (H. 27, 254 q). o-NItro-s-formyl-phenyl-' 
hydrazid, m.p. i;; (IV 22, 2 .S 04 ). 

For hetero-ring formatiim from these o-nitro-cornpounds, see hdow 

p-Nitro-phenyl-hydrazln, m.p. 137 . is oftm useful for sepuatm,' 
and characterising aldehydes and ketones (H. 32 , iSou). 2, 4-/q;M/t.- 
phenyl-hydrazin, yellow prisms, m.p. 197 , from dinitro-bromo-lx n/ui 
and hydra/in hvdrate (C. iqoS, I. 125). 

H()M()i,()(.ors l*ni:NYi.-HYi)K.\z(Ns. o-Tolyl-hydrazln, ni j), , 

m-Tolyl-hydrazin, lupiiil. p-Tolyl- hydrazln, m.p. bi p-Xylyl- 
hydrazin, m.]). 7 .^ . Pseudo-cumyl-hydrazin (A. 212, 44S ; iv I 8 , ;i ;5 
22, (S 54 : C. iqo5, II. 40). 

Unsyra. dlplienyl-hydrazln (( JldoN.Mb., m.p. 34 , b.p,^, jj,, 
obtained by reduction of diphenvl-nitrosjmine. forms, with gliii 
diphenvl-hvdra/oncs, s(,luble with »hlfi( ulty. \W oxidation uitli 
ferrii chloride it pa>M*s into tetr.i|>h<-nvl-tetra/oiir. 

Trlphenyl-hydrazin (FfiH vl jX obtaimal by the am ion .1 

phenyl - magnc'^ium biomnle upon /j - pln nvl - iivdroxvlainiiif Mv 
alcoholii lb 1 It is transpo^-d int<< \-i)henvM)en/idin Ml ( , 11,. 
r,H..NH 2 (lV 40 , 2ouq). 

Tetraphenyl-hydrazln (Ffjld.N Ndhjlldi. m.p. i.pi , liy oxiiLtiuii 

of diphenvl-amine with .MnO,K or I’bO., ; also from sodium dipln iivl- 
ainine (f V io<line (|V 39, I 3 <'i). It dissolves m (diKtu- 
trated IIjS^j with .1 detp-bliie colour, being parllv tr.msposcd intn 
NN'-dij>henvM>en/idin ( ^.H, Nib ^ 11 . (< p. C. iqo;, I 

.py)). II< 1 s[>lits it into diplienvl-amirie and p-ehloramline-lrij'hnivl- 
amine, a reai tiori in whieh diplienvl-* hloiamine (< VI;jjN('l imi"! ln' 
assumed as an intermediate j»r'Mluet /H. 41, 

Tetra-p-tolyl-hydrazln b Hj.(\,Hj)jN..\(( „IIj( Hj)^, m.p. i . I'v 

oxidation ./f p-ditolvl-amnn with MnOjK.aml liy heating tetra-p-f"l\ i- 
tetra/.one. It eomi)me>, with aenls, halogens, metalhad and niet.illi' 
chlorides like I’( 1.^, ^b( 1,. .'^nf.l,, et<’.. to form deep-violet adtilli'H 
pr(;<luet>, resembling salts, from whi< h wat<'r regi iierates tin* uik haiigeii 
liydra/in. In neutral solvents these partlv verv iinstabh* eom[)oiin<i. 
sofin de(om{;o,e to form p-ditolvl-arntne, and derivatives of ditolyl- 
hydroxvlarnine (( JI^CjjHjfjNOH, whieh, however, undergo an linin' - 
diate further chrirtge, with formation of derivatives of di-tcrtMiv 
dihydro-ptienazin (IV 41, 3,17^). 

lichaviour vf (hr Plirfiyl h\>iraz\ns. (i) While the j)hen\Thvdi.i/i»'’ 
are prettv ’Stable towarrls rerlm ing agents, they may be readily recon- 
vertr-d into dia/aHcompounds by m<#^Ierate oxidation ; this is elici t'd 
by the a' tion of rriernirir oxule upon their sulpliates or sniphonat' 

When boiled with opper sulphate, feme chloride, potassinni 
chromate, ( aro's arid, or stxliurn hyp<»(:hloritf; ((h II- 59 *’). 
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phenyl-liyJrazins throw off nitrogen ami become bcnzols-this reaction 
will also serve for the re|)lacernent of the diazo-group by liy.lrogen ami 
I,y the halogens if the free phenyl-bydrazin be replaced by chlorine 
bromine, or iodine (15. 18 , po, ySb ; 25 , 1074; C. jqo.S, H. 1022), The 
liberated nitrogen also answers for the quantitative estimation of ihe 


liberated nitrogen 
hydrazins. 

The phenyl-hydrazins also reduce l■>llling's solution (B 26 K -ra.i 

Consult B 28 , K. <)</. ; 29 , K, 077, f„r additional reduction ’reactions 
With plicnyl-liydrazm. 

(2) Sodium liberates hydrogen, and a-sodinm phenyl-hydrazins 

result. 

(,i) Nitrous acid converts the phenyl - livdrazins into nitroso- 
hydrazins. 

(4) Halogen alkyls replace the iniido- and ainido-hvdrogen of the 

phcnydiyrlraziiis, ami eventnallyforin plienvl-hy.lraz..nium compounds 

(5) Acid radicles may also thus be easily introduced into phcnvl- 

liydra/ins. ' * 

((.) niloriiic and bromine, at low temperatures, convert the primary 
plieiu 1 -hyilrazins into the corresponding diazoninin salts. At higher 
teinperatnros, and in tin' presence of iniin r.d acid-, we get halogen 
phcnvl-hydrazins with nuclear -ubstilution (C. kjoS. I. /i lo • looo 
^^■. 59 . 5 )^ - 

(7) llie aldehydfs and ketoins combine with the phenvl-hvdrazins 
usually with the immediate separaiio.i of water ami formation cd phcnvl^ 
the oxime formatinn, i. charactenslic 

'•I the akU'hydes and ketones. 

(h) When the i)henyl-hy(lra/ins are luMtcd p. 200' with fuming 
transposed into p.iiM-jdienvlene-diamines 

(o. < 50 , 15.ps). 

nnsymmctrical com}>ounds, with 
'.Vm ' ^^‘^tdue are railed “ a ’’-eomiioimds. and the svmmeti ical ones 
p -compounds. 

Modes of Formation. -(I) Both i-oim rs are generated bv the action 
alkyl hromules upon phon\ l-hv<!ra/iii (A. 199, 425 : H. 17, 2844). 
u iso atiori of the ^-componmH is based upon theiriMpaciiv of i)assing 
V(il HgO. riiese, (»wing to their 

frnn o their indilference tow.iuls m i<i-, v.ui e.t-ilv be sej)arated 

int ^ f/' 'dher pr<Hlncls, and ( an then be converted bv reduction back 
form ’ /^■'Hkyl-i)benyl-hydra/in-. I’lu' o-c*>mpoiinds are 

hvrlrl^ ■ /n -'ctioii of alkyl bromide- njmn stHlmm-phcnvl- 

snonrir” •’ ‘ ; {.'d dy the rfductmn .if the corre- 

’^“''t • (4) iieatmcnt of d-aceto- 
sinoiiic ^ aHjNH.NUt’OCI!,, with h.dogcn c<unpouiids. and 

with boiling dilute acids (B. 26, 04P). 

r«II,N(( ndNn,. 1 m>.,.^ m . Iw trans- 

^ a-Ethyl-phenyl-hydrazin 

t'4i:uoiu*\ ^ ^ eomjxMinds on oxidatiiui give 

to 101-1^ ethyl eomponnd condnnes with ethyl bromide 

diirh , y*"P^®^y**Mrazonlum bromide C 2H.O2H1NH2, 

a-pZT gives diethyl-aniline. 

*^oil at ^ * a-Isopropyl-, a-Isobulyl-, a-Isoamyl-phenyl-hydrazin 

* 230 , 245*’, 2(>2 ’ (B. 30 , 2809). a-d-AmyNphenyl-hydrazin 
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spl'ttmg up of racoinic aldeliydos arui kof ones (I?. 38 . «68) 

,B. "‘S'* 3 n, p 

hydra2inNH,!2;cvru:rlN(ai,Ml,,a,"ea^ 

Hn To'lusv alcolu. :' 

HI n-Ko-niM, I’oifMATioNS OI- Ii-si i.sni rn I) I’ln.vvi mv,„ ' 
-On boding with an alkaline hydrate, ouiitni-pbonyldiydr ' 
into azim.dol (q,,). JU, foVtnyl e,„np„nn.l of ount e H ^ 
yields a-pheno-tna^in on rednetion with so,|,nn. anialean. 11 ?" 

wf'tl ' irvn' '’"■""'‘■"■|’'“'"yl-nieHivl-ln-,lra/in,^ when ti','',V‘'i 

With UNO,, passes into pheiUHinetlivl-fivilru-tetrazin ; ' 


KOH 


ri.XH.Nir, 

(' H n 

CJl.f NDOH 

'\2NHs 




(\n,/ ‘ 


ii N N 

\ 

ch 


Aziniulol 


a-Phnio-tn.i/in 




NiCH,) N 


riii'iio-inctlivl 

. ‘lifiydro-tctr.i/ni 

in /^-^^^yJ-Pbenyi-hydrazlnaiv .rilnurless oik 

in air, to bar.,, l-azo-m, than,- and -rihanf from wliieh th 
rccovereil by reduet, on. /?-Methil3,he,,vidlli;al,!‘ll,l!::k:i:‘,''; 

^-Attyl-phenyl-hydrazin. I, p 22, 1. * ^ " 

ftirninrr h Vf ! r 1 f . I r , - I I i ' ^ ^ <l«t.nhr(l jiy 

J l>lie.nl-hydraHn., 

DimetliykheSidr 1 ^ 

ethyl-phenyl-hydrailn ( JbV r II N fi 11 i' , ' 

,yi:r 

(B 27 . Ill ’ '’"'"y'-'fn'^'hyl-Mrazln. h ,■ 

yield llml''uoT T''^' . As the aldehydes and ke|n„,s 

mt.) M n' i'in / * •''‘‘'■'’■'‘Vlainine,, so with phenvl-hvdrazin lliev |ia- 
are al o r',1 ' ■’'"l’"iinds dmved bom the ald.hvd.- 

.1 rivi't V ■■ 247 . lootno,,.). the k, ,n,„. 

tomp.anula osa.:tmc<i (|p 21, ry-S.j ; 41^ - ^ 

H> n'l' ‘ '<■ < >/;.N,NH( .11, . 11,(1 

IR 1,( () . MljMlt .11^ , s, i K^,, 

ketom- hvil'r'*' 1'' ’ *“7''"* **"■ a-o.w -aldehydes and a-esy- 

I- ' 

KCHOII Cilo f |<( ( N NHC,n,)CH : N NirrjJ^ 

fC.H.NH, fM':. 
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formation of osazoiies has acquired a special imjK)itaiicc in 
the chemistry of siif,ws (Vol. I.). 

^ Of tlie plienyhhydrazones, of the aldelivdes and ketones, numerous 
sonieric forms have been discovered, and their occurrence is, as in the 
of the oximes, attribut(*d to a cis-trans-isomerism. Tlie first 
ihVmieric osazonos were found in 1S95, through the action of plienyl- 
hvdrazin upon dioxo-succinic ester (Vol. I.), three h^rnis being dis- 
eovert'd (If. 28 , bq). Hut no definite evidence as to configuration 

fosulted. 

The rnonoximes of a-aldi‘hy<le-ketones and a-diketones, treated 
\\'ith phenyl -hydrazin, yield hyilrazoximrs. Tlui>. from methyl- 
Ovoxalic oxime we obtain inc-thyl-glvoxal-oxime : Methyl-glyoxal- 
plienyl-hydrazoxlme CH3C(: ; XOlf, m.p. 134^ (A. 

262 , 278). 

\\’hen phenyl-hydrazones are formed, an addition product is prcd> 
ablv first generated, corresironding, in its constitution, to ammonia 
'ildehvde. In a few cases, c.g. tho^e of oxalic acid e>ter and dioxo- 
iiccinic ester, addition ])roducts have been identified, which easily 
)ass into phenyl-hydrazones with idimination of wat<-r ; 


CUjCdb.CU 


NH,NHCdIi 


CO,Cdl^.CO 




- • y oil 
cox, 11,01, 

*N 1 I-MK 3 H, 

b'MhHjCon 

li.,' ^”0". 

- - on 


Tile fact that dioxo-succinic est<'r give" an addition compound tells 
ill facanir of the ammonia-aldehvde \ irw. and aeaiiot the ammonium- 
salt vii'w, siigg('sted 1)V the cast- (»f oxalic e"tcr (.\. 295, > ;ol. Idienyl- 
livdrazin-p-siilp)nmic acid "cerns only to yield addition products of 
the foriniila R('H(()1I}N'HN1I( with the aldehyde" (H. 

35 , 2 (hk)). 

Since the phenvl-livdr.izune> are ( hara< terotn of the eonaspmiding 
compounds coiitaiiiiiig aldelivdt‘ and ki toin group", tin v had to he 
lepcateilly mentioned, in advance, m dealing cotli aliphatic eompomul", 
and We shall deal with them again ih coninctioii with the aromatic 
' onijionnds in which aldehyile and k«'tone groui>s .ire present. It 
seems, however, advis,d)le t«> refer brietly to the .diph.nic phenyl- 
hydrazone derivatives. The following have ittaiM'd nnntion in the 
hist volume of this work ; HhenyI-hvdra/one"»'! the simple .ddeliydes ; 
nf the simple ketones ; of the dikett>nes ; of gl\o.\yli<' ai id ; of pyro- 
racemic acid; of acelo-acctic ester; of la vnlmie acid : of nu‘<o\;il- 
'hdehyde ; of ucetone-oxdlir ester ; of inesoxalic acid ; id ox.d-acetic 
’del; of acetune-dicarboxylic ester; of acetone-iiiaceiic acid; of 
tclroses ; of oxalyl-diacetone ; of di()xo-succinic acid ; of oxalo- 
snccinic ester ; of arabinose ; of rlminmiso ; of the ghuatses ; of milk 
^^Rar ; of maltose and isomaltose. 

^yrrnation of (III' Phcnvl-hytirazotu's. {i) Hy the action of phenxT- 
hydrazin and unsym. alkyl-phenyl- ‘>r unsym. diphetiyl -hydrazin 
l^poii aldehydes and ketones (see above). ( 2 ) By the addition of jihenyl- 
hydrazin to trebly linked carbon atoms ; the jdienyl-hydrazone ot 



^54 


OKC'iAXir CHEMISTRY 


oxalo-acetic ester is also produced by the addition of phenvl-liydr,)/!,, 
to acetylene-dicarboxylic ester ; 

ii hNH,NHC,Hs I 

t4h.c,Il,.C tOjCdhCH, 

(j) Hy the interaction of diazo-benzol salts and many aliphatic 
containing' hydn^t^tai atoms readily replaceable by alkali metals , 
malonic ester and aceto-acetic ester ; 


(COjC jHj)A'iE • C.Hj - NjOH 


((■(V'dhbt' N NH ayil, r]\,(, 
t’hfiiyl }iyiir;i/(>nf-iiu-so.v,il<» (Stir 


co/vpijCH, 

(Hj.Co 


C,Hj- N,()H 


(■IIvC'O 

l’henyl-hy(lraz(ino-acc'to-|’ly().\vli( 


lla) 


'Fhe examination of desmotroiac forms, in which the enol- an,] tii,. 
ketu-forms can be isolated, haN shown that onl\’ the former k kIs 
with dia/onium sali>. We must therefore assiuni* that, in all ui- - 
the a/o ^fiJiip tackle^ the enol hydroxyl, forininr,' < )-azo-c ompi 
whit'll tran''po'-e thernselvt ^ into (‘-a/o-tatinjs lumU and tln ii iiit.. 
j)henyl-h\'(lra/.one'> (IE 41, 40 IZ). In "ome (.imn (Ser Tiilnn/n i- 
metliane) the I’.olation of tln‘ v arious internu‘<iiate jirodm t^ Im' ho ii 
acc<»mplidie<l. 

File body obtained from malonic e>ter with dia/od)eii/ol hvdiatc h 
ideritfral with that obtained fr<im mes(»xalic (st« r and phenvl-hwlia/in, 
For the eoinponnd obtained from acetic acid ester, arnl dia/o-hrn/, ! 
salts, we m.iv have to replace the hydra/otie formula C„I!.\HN 
C(( ()( II .11, bv the (lesmotropK' formula <*f a benzol-azo-aceio- 
acetlc ester Cjl^N : Nd Ild'Ot IF,i( Od JI.. -.niff m dibit e 
hydrate the e^ter di^olves into a ^alt from which ( pre<'i}titate> the 
ester without < han.t^e a l>ehaviour wliidi is Ix'st exjTinn tl h\ tin 
presence of one of the mobile H atoms of the aC<-to-acetlC ( Stel (IF 32, 
197 ; A. 312, IJ-''). On the other hand, ben/,ol-a/o-aceto-a( etic ( sti ; 
is fs.nverted int(» fhe hvdiazom- of pvto-r.icemn aldeh\ile by sapoiii::- 
cation and liberation of ( O^. Ihis inv<tlv»'s a transpo'^ilion, for tin 
jnTo-rarernic ald»‘hv<lra/omy treated with chloro-aceln ester .iri<l 
sorliiini ethylate, viepls an ••ster which, on re<liicfion, yields aniinie- 
acetic and, I he latter i-. onlv [)os>ib|e if the residue of the ( hloiie 
acetic ;n id wa% eonnei tc«l with the \ atom to which tln’ phenyl p'loiiii 
had been attached (A, 247, K^o). 

The preMluef of the combination of cyanacetic ester and dn/"- 
benzol salt ^ 04 < uts in two forms the a-form, tn.p. and the /^-foriii. 
rn.p, •‘'5 . vvhi'h are regarded as steteo-isomeric hvdra/one foine 
f'^H.Ml N ; ( ((.N)( ttOR. .Mkah easily converts the /i-form inf" tin 
a-form (IE 3 S, 2 ^hh}. (diitarorin ester (Vol. I.) reacts with J m"! 
of dia/o-benz»>l salts, with formati<m of compounds coritainini; tl>'‘ 
phenvl - hydra/.one ^tron[) as well as the a/o-f'ronp (OJE* 
(N.NIK ,H,).( II ; ( (N ; M^Hjf (),R (IE 40 , ConcerninL,' di' 

constitution of tlie reaction pro<lii< ts of diazo-benzol salts upon aniin"' 
crotonic ester, etc , see IE 36, 1449. 

The temh iicy towards the formation of phenyl-hydrazones is 
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great that COj is split off from alkyl-accto-acetic acids by diazo-benzol 
chloI■i<l^^ with formation of the l)henyl-hydrazonc of an a-diketone • 
;ind from alkyl ac('to-;i( ctic cskrs, with cliniinati(m of the acetoi 
group, plu'nvl-hydrazoncs of a kcdonc-carboxvlic esters are formed : " 


CH3.t:H.CO,H 

CII 3 .CO 




CHa C ; 

ClbCO 


NNHC.H, 


+ C()2 + HC1 


ia;u:(*tyl-phenyl-hydrazonu (Vol. I.) 


e'H3.(''o 




niaC.COjCpi, 

M IC,I I, ^ ^ Ojl I 1 ICl 

J’hcnyl-hydrazono-pyro-racemic ester. 


iTorn malonic acid and diazo-benzol chloride, also, gKovyhe 
planyl-hvdnizone is formed and CO^ split off (C. 1905, I. 1538) 'On 
' rules of rejection of acidyl groups from di-acidvl-acctic'esters b\- diazo- 
benzol salts, see Ik 35 , 015. The latter act like UXO^, which prodiia-s 
oximes under similar conditions (\'ol. I.). 

Transformations of the Phenyl -hydrazones. On luating the 

phenvl-hvdrazones with dilute mineral at ids thev break uj) into tlieir 
progenitors. Bv careful reduction manv i)lit nvl-lu drazont > have been 
converted into p}u'nyl-li\'dra/ido-eonipoimds ' ( B.' 28 , 122 -] : 30 , ■"(> ■ 
C. iNpO, 1. The idivn\ l-h\dra/oiies often unite wuh [{('X eve„ 

mure easil\- than tlo aldelmles and ketones to form eyano-ludrins or 
nitriles of a-phenvl-hvdra/idt.-earbowlK a. ids (B. 33, jsstp, ' 

Very few ('lasses of organic eoinpoimds are eapalde of entering into 
the formation of lieteroi vciic bodies to the extent manih ded bf' the 
hydrazin derivatiws. wlio<e intrainolet iilar eondeiisation n aetions 
>'rc, tlierefore, of the utmost unjxutanee in the d.-vt lopnu iit of tlu' 
(heinisiry of ring-s\ sterns e(»ntammg nitrogen. Some of the most 
important ( ondeiisations have* be( n met with in connection with the 
pheiivl-ludrazones of the fatty compounds .md will h- again gi\cn in 
condens.d form, whih' others will ivceivt mention at the . onchision 

<jf thi' .leid In.dra/ides, 

I. huio!s result njxui heating the phenvl-hvdra/one> ,.( aldehvdes. 
toil! and ket(.>nu' a* ids with .one ( liloride. st.mnous chloride or 
t'liiieral a.'ids. 

- /Vaco/ius result from the transposii.e-n ,.{ the idu in ]-h\dra- 
/oiies (,f a ,,l,.j'ni aldehvdes and ketones. 

, S' /ra;o;;c,s ari' piaxluccd when the osa/oiio or a-di]dienyl- 

ra/om ^ of a-dialdlndes, a-aldeh\d('-ketoncs. ami u-diketones an* 

UXldlSed. 

I- Boiling acids change the' a-osazoiu's and oso tetia.'oius to os'y- 

5 - Beltvdrating agents convert a-hydrazoxinu's into e><d/n/:it/cx. 
m fl* I phenvl-hydra/oncs of tlu' i. po.w- 

rin /a * /?dik('tones, bv tlic exit of water; the\ are 
k > >dx d nitntgen dcrivativi s of the i. poh lin ketoiu's. 

. /■ he plienvl-hvdra/.ones of i, .i diketones k arrangt' themselvt's 

‘'ho^/-mu/n/o-/>yr;o/.s. 

the P ring-shap(d condensation products of tlu' hydrazones 

over ^ frequently not been i.solat<d. but simply worked 
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The following scheme represents the hetero ring-formations pos iM,, 
with the phenvl-lu'dra/.onrs ; 


CUaC .. N NlK'dU 

1 

CH3.C- 

Ml 

ddC 

a-Mf'thvl indol, 111, :t V 1 


CH 


kct..l 

(H N NlleyHj 

1 

CH 
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N 

NC,Hj 

( llvfnal 

Oil N NlieyHi 

CH 

X 

NC.IC, 


CH,.( — N NcyHi 





ni.,.0 -N NT.Ifj 
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-N 


I >1,1. ft.) ... 
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>Nd,H, 

n i>h( !i\ 1 (litii, !li', 

CII:,i- N NIKJI. 

d 'lL C- 

-N 

ff--' )t n.i/i ilf 
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I'fij i N OH 





C'lJjl'd NH/Oif.li, 

CHj.C 

N 

Mb' s 

l-l'lifinl-i iie llivi ' 

/f)li 

<Tl 

1 H 


(Tl (HoH 

\ ill 


N 





C 

I I 'hffi V 1 , nua !;\ : ; , . 
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( H, C 
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( H, 



CH, 
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( n. CO --O 

1 

ni 

( 

N NH( , 11 .^ 

i! . ,i:t, , ;S : 

(Tp. . ( o 

( 11 

( 


l'\ Hi,] 

( n, 



< if, 


IhiK NVI.-HVI'K.\/I.\' 

Dhiav.oivi.- 

or 1 

.AM' All!- Thionyl- 

phenyl-hydrazone < „H.NII.N 


nn Itmi; 

at , ( oil i'C ' ! 

•'iilplinr V ellow ( r>!t»iirf 

d pn-no 


It 0 olifailif'd, like tin //,; 

■ ii/jy! /mint's .uni thi<>n\: 


hv 

fin itit(r,i( 

tioll of lllloM\ i ' lt!d!(i' 


and phmvl-hvdr a/in. All phtai\ !-li\ dra/!ri-> havim; a fr. f .iiiiido -i. :j' 
yi<'!d thio;i\ !-{)hfn>. I-hvdr.t//»ii<-> wle-n a- t- d tipoii with tliinii\ I . IiImik;. 
(R. 27, -iS foi. 1 hiotr, I'ph'-iiv l-liYdr.i/oia mor'- ra il\' pindu* » <i Is ’ 

thionvi-anilin-- a< upon pin ri\ l-h\ dra/in I'urtln r, it if aili . ui ' H 

gffitl'/ digf-tin': p'nni\l-h\,lr.izni-\ulphinu ai\d < J I .,N 11 M I ^ 
ohtaincfl trf.tn sulphur dio.xnif and j>ln’m l-h\ <lra/ni il’., 23, ;;■} 
Ihion’J < lilornic, .iM t\ l « lihfridf, .ni'l r»th» r aii'i tlilf'iidt '' rf .i!i !ii;j 
thiom, I-ph' fiV’Mivdr.t/'in iiit«» (/i./r-' f-niztd ( hlnrult- , in that it k n t 

it Wfr.' diiiZi> ^'rnz<d \ulphnxid>- < S >(011) (A. 270, If }). 

Phenyl-hydrazln-sulphonlc acid c,ii.\hmi sojl He' i' ’ 

sinrri salt i^ forrin <l in tin- r'-dm tt<m of j>otas atirn In ii/f iit 
[)horiatc with -ulphnrn add or rnonalkah snlphito-., I'or tin- hf ii i'' e 'ii 
of tin* {K»fassimn alt tovvard's rmin-r d a* ids, and tin- rdh- it ^ ni di' 
histor\ of thf di^/ o'.<Tv of jdienv!di\«lra/m, sne above. 

p-NItro- phenyl -hydrailn-dlsulphonic acid » 

NT [ ‘'0,11). It-, dtpfftd lum salt roieasts «»f sul|.)hnr-y«T‘’'^ iifcili , 
forrtn d on arlding an ex<<'ssof a sulphite s<»lntion to nitro-di i/o h» it/' j 
ester, nitrate, or jiotassiiim iso-diazo-lK'n/.ol. Hydrodiloiie ado 
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rfji.Ivcs It into p-nitro-pliL-nyl-liy<lrazin, and it dissoh-cs in an ovr, 

i S',"i'si 0 )' " ''‘A'""*'"''" <Vr.(N’ 0 ,)\(S 0 ,,,K)XK(S 03 K) 

Azo-benzol-phenyl-hydrazin-sulphonic acid ( H v v r it vir 

XHMMI, in pnrpli. nendlos do, sin, ov.-n IhoAv'ioo' .‘K, 
" u' ,1 n ? ' '’"‘ ■■""‘"■■'I solution of diazo-b,Zd 

,„||,halo. Wall aidi'liydos It ,oii,l,,nv,s to hydrazoius, splitliin- off 
ilu‘ Hil])lio-^^roiip (( Ipof), I. P 55 ). - ’ 

Phenyl-benzol-sulphazide Y.IIjMI xn so ( n ,,oo , 

Minol jroin plionyidivilrazin an,l l„ nzol siilpiioa lik.rHb'.'i,, . tin r ami 

oZ'irii ''> ‘*^o.„lpliite (B.' 2 o! 

For iho action of P('l,„ P(k |,„ Psm \s( 1. p, i s,n , 
j-ili( ii\ l'li\ (lraziii, s(‘c A. 270, rj;. ' i I 4 upon 

( uaioxvnc A, la l)|.:i<iv.\iivh> ,j,. I'mknv, -hvokazix - -A. id 
iv-rlu, of iho iiioo van, ,1 , hara, 1, t , an b,. a. n aililv intro,lu,'cd in o 
| 4 ion, l-l,i.lia/,n an.l s'oii, rally by ibo s,in, method^ a. into at i linr 
hodo.naii. of til, . bo.li, . iliii. „on f,.,„i plionyl-hv.lrazin iV : "e 
I i- o\t, II-IV,’ tliait that ,,l tin- a, id ,1, nvatiy, - of „nl,o, ,. i V' 

mullipliriiy of plioiioniona r,'ally Miipa^-,- It ' ■ ■'">1 m th,' 

Iho nilroJiy.lr^izuiu-s, awn/, ,,|i,| ,;v, ./,,,; ,/-rr will ro 

::f;i,;;u;Z,’lra':!„''‘‘' --I-xMic d,.riyata,.s 

Fatty Acid Derivatives. I h,- fatty a,i,| toMdito< , i,t,r tli,^ inikio 

U I. ' ' '".iiponmh ar.: ina.lc 

ludrLm' i, 2^1’ ' r-'nliy,ln,l,. up, .it .odiiiin plunyl- 

up,, II [I ,’i 1* ■] ■*’’*"'* 'Uit.ihlt' h.iltuti (Irnvaiivrs 

. ( ; . ' ,uu\ siiIk, <pit nt spiiuini: nil oi ihv 

P with .hlut. sulptlnnu- a.i.i, u)i;n tho.Tcfup 

I "s tin- a p<)>itM.n will not hr alt.n kt d ^Ji. 26, 

' '•iitr.itt ,T '!!i Hv.itrd wnli t< nu t hli'iitir aiui ron- 

1** i'”'* ' lo l>luisli vit-lri (t.ltMiix, wluTras 

Svm Lm' 27, -’</•- HuK.u A ux;t tU)id. 

r;Hi ) ( JI,NH Nll.( 1{(). In.n, hninic and 

pi . mMivdra/in, m.,I^ at i.ps (H. 27. is..: . 28, Ik ; 0 |'. 

]. 1 1 <i-acelo.phenyI-hydrazlde ( (U ll m.p. 

'liliiif sn'iVi '"*'* «^-<ii'U'('lo-p|i,'n\l-hvdra/m. In ia atiili; with 

zide ( II vjr ^ aceto-phenyl-hydra- 

"iluilridt' i "’ I’' • f"'"' pli,’nvl-h\ ,lta/iii with a,','lic 

acelo-DhenJlZa ''0-' 100, i .nh. a^ Di. 

i.ohiUoZ'^^^,™*'"* ' ."sNC'lX Ot II 3 , tot,’, horn 

Iso-buivrui Jk ” ■ .‘H ' ai'ciyl , hl,,ii,l,- ,H. 20, 17), Propionyl- 

Hefro^rp^”*'''*’''' 1 ' '.‘'•'^ ■'ti,! i.(,i',s,r 1 . II. 1051. 

Formatlonj ol Ihe Faity Acid Phenyl-hydraiide Deri- 
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vatives. — n-Pliinyl-triifzoli’ results \vlu*n forin\'l-plu‘n\l-h\(ir;i7i(l(. 
heated with fornianiide (H. 27, R. Soi). n 4 )iphcnyl-iso-dih\dyi<. 
tctrazin is also a forinie-aeid derivativ(‘ ot plun\l-h\drazin. li r,.. 
suits from the aetion of chloroform and caustic potash u[)ou pin nvi. 
hytlra/in (compare action of cliloroform and caustic potash 
primary amines : I. and II, .S4, isonitriles or carln lamincs). 

Tilt* s\m. or /?-acidyhphenvl-h\'dra/.idcs. treated with ])ho-nii!' 
thio-phosgene, and iso-c\'an-ph<*nyl chloride', \ield heteroc\ch( (( n,. 
pounds the oxybiiizolin derivatives (H, 26, *-’•''70). which can hIm 
regarded as derivatives of carltonic acid ; 

('.HjXH.NIK'HO M^ '>Nn, „.piu'nyl tna/uK- 

C tl NH NH ^ N C’H n-Diphenyl-iso .lili\dro- 

* ‘ ’ K<'iT " Oil N S’thHj U'tr.i/,ui 

e ’ » 1, - N n-IMu-nyl-c nu'thvl 

^ I 0()~ -O ^ ^ (»xybia/-i)lunc 

CJliNH.NH.COOHj ' ' aT'A' n-l’lu'nvl c metlivl 

n-Ph(.*nyl-e-in''thy! 

('4I l.,N :C- a) ■' ^ phcnvl-unnleu.vvbi.uiihn. 

Ai.cohoi.k Acid Pkki'sauvks oi IhiFWi - hvdkazin. s\ir;. 
Phenyl-hydrazldo-acetlc acid (^jlijNll.NH.t lljt () dl. m j). lyv i> 

obtained b\ r-dtietion of gl\ ()\\ h<- pluTu l-hvdra/one, a proi . > . whidi 
can be re'.ersed In’ o.\idati»>n with amrmmiaeal cojiprr seduticii 
e^t< r IS formed, be>ides the uns\m. eompoiind. from ( hloro ae i tn '’ .Vt 
and phen\ 1-hvdra/in, wlure.is chh*ro-a«a-iie acid, .ind ii^ aiiiidt-, 

yield iinsvm. Phenyl-hydrazido-acetlc acid ( ^llr^NtNll,)* ll/ooih 

m.p, ID7 , (tr it". d<-nvativeN ili, 36, {S77 , cp alsf» tlu' i)i ha\ loiir ef 
i hlor.iei'tvl ureas ami urefli.mes with phen\ !-hvdra/in (< , iSejo, 11. .|-’i . 

I fie * ',te'r of the un>\ rn. .a id i> furnu’d bv re duction eet iiitru'-e 
phen>l-^dve in .'^te-r ‘ b< II ,( ( )j( Jf,, iH, 28, ijj y amide 

m.p. IV' ; amhde-. m.p. [.p/d Rn^vm. Phenyl-hydrazide < AH-NMb 
( li,( ONiN'Il^d ‘H I’ b\ 301, 5 Si ; syrn. Phenyl-hydrazide 

r^lIj\iNH2)< ilj.^ ONI I Mb ,jil,, rn p. I7.S (J 5 . 29 , leJJ). 

I’lHvm Phenyl-hydrazldo-/^-proplonlc ester (\,11..V(N’I12).< II.ddL 

dllj, b.{). 17V. fre>m nifn»M> /if-.milnlei-propionic c^te r \V> 29 , 

a I ■ 

Crmun. PhenyI-hydrazido-(i"f-butyrlc acid ' lid d 

f ll.j< m.p. Ill', frean /? ■ hloree but\ rn’ ae id with phein l-lndm 

/.in //, />r, r/i. j, 45, H7). 

Hetero-ring Formation of Phenyl-hydrazido-acids. (1) ^Vuh leim 

mmle, un .vm I'lu ir, Idr, elr.i/i<io-a(a-tic ester e rendeiise s to plnicl- 
keio le.dro ^ iiia/in 

!j) >mii)arlv, nrmvrn. anilid<» at I'tn a phen\’Miydra/id' 

'Mlj)< ().( fl^MI* ,fll., with e rvst. forniie .k id, gi\('s v.’ /> '' 

tetr.ih\dr(i~a trutzin. 

i If The I phe toJ se nuearba/ide -i .ife tu ester h^ll^N'Ill* 

N!t< flMlj, f;l/tained from uns\'ni. phem l-livdr.i/ido-a* 1 tie ester \''di 

(rfdassiurn ( .anate, on sa{Kuufication. viehls n^phcn\l-<iP<fto 
a tridzin 

i he phenyl hyr!razid(}-< arixa.xy lie aci<ls .j, and <> (be low), 
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spending to the ^-oxy-acids, so easily de\elop anhydrides (pyrazoli- 
dones and lactames) tliat they fn quently escape isolation. 


CgHjN N CII n-Phcnyl-kcto-tetra- 

n (’M/'OOCjUs 4 '() — NH hydro-a-triazin 


C„H.,N.NH, ii'oon 

NFi CO 

'V:il,,( ()JCNH, 

( JljNHNMi ( CICH/'H./ 0 , 1 ! - 

('„ll.NH,Nn, + Cll 3 Cn :CHCOdI 

(VhN -Nil, 

Cll/H Cil,, -('0,11 




N- 

Co- 


N 

(H, 

NH 
( 0 


C.H.NH 
(‘:n., 
CJij.N NH 
(H., (H, 
(,H,N "nH 
ca> (H, 


(II n-!)ii>hcnvl-kcto- 
^ tetrahydro-a- 

triazin 

( ' O n - Idu/n vl -d iketo- 

N H hcxahvdro-atriazin 
j -l'lu nyl-;^-pyr- 
azolidone 


CO 


< H .CH, 


I l :;.[.vl 


■nu-tlivl. 

ilhioni' 


C,H,N -NH., i-i‘h(nvl-5-methvl- 

. « j ^ VO 

CHjCH -CH ' ppyrazolidone. 


!*iiKNVi-!ivi>R.\ziN ni-HivAiiVKs oi Oil-; .MuNo-Ki: IONIC Acins.-- 
rile a',/F, and y-ketone carboxylic (■''ter^ react with pheini-hvdrazin, 
ferniiiig phoiyl-hydra/oiK s, jn^t re^ tie ketone:' do. Tlie ple nyl-hydra- 
/.(Uics (if a- and y-ketone carl)o.\ylie acid" are known. Zinc cliloride 
orcoiua ntrated sulphuric acid rearrange^ tlie )ihen\ l-h\ dra/oiies of the 
a-, d-, and y-ketone carbo.wlic acui" into indol den\’at!\H> (compare 
indel f(»rination of the ketone pheiu l-h\ dra/oie -). Tin plviisi-hydra- 
/(iiu n of the /?- and y-hetoiie ca rbo.w lit- (•"!' r- and of the fia :• y-ketone 
carhoNyiic ('"ter- m.iuife't gia at tt iehiPA to ihe he te./anie formation. 
Laevullnic phenyl-hydrazone ti) viehF viKi-iKx’-lyndiizinoiu 

ifi',), and under otlu r ('(aiditiou" a-»ulhy!-r:ii' an./. AcetO- 

anetic ester phenyl-hydrazone ( ,;H,,NH.N ( CH IL^.t Od .,ll^, melt- 

mg at 50 ', is formed on adding ac' t(-.t( a tn ( -i< r ]di. nvl-lp, drazin 
Ih 27 , K, 7()d. aiul :q);'ntaneoU''l\ form" \ ■ rvu'lhy'-pyriiziiloni 
i</.i .) : whereas with acet\ ! chloride or e\c< "si\( livdiaHhlone acid it 
\i('lds \ - \ iihlhyl y ithow-pxritzolc. 


liKlKKo-HlNi; I'oKMAtlONS (d- i 111- IMll- N V 1 -II V ! 'KA/oMv 
Kkvom- .V ll's. 


I. //.v/.)/ condensation ; p. iss- 

’ lid N NHC.H, < Hd NH 


( Hj ( Hj { (loH 

I iw til: iittu- : 

‘dhNH N 

^'V'dl.aH,(hCU, 
‘dCNll N 
^ 'hll ( Ilj.t H,.r.CH| 

.]■ l\vtazolt' : 
IdhNH- N 

^ jiid)C{),cH,,c,cnj ■ 


( OOH ( !!,.C 


a.H, 


' Methvl-indol- 
. -.(CeUc acid 


N t-rhen\l ^-luethyl- 

CO(J!j('CH, •ppua/olone 

(.yHjN- N I rhiinl pincthyl- 

(’•().( Hj.CHjC CH.i pyudazinoiie 


C.U.N N 

( ,n,< K' ( H (hcib 


i-rhenvl-.pmcthyl- 

etlu'xy-pvrazolo. 


^ 'HVHKAl^lN DuKiVAiiVKS OF ( AKiU'Mc Ac 10 . Oil saturat- 
aijiicous solution ol phciivbhvdrazin willi t (>.j W(' obtain Phenyl- 

"yarajln.ph«ny|.oarbailnale (,ll,MINMO)ONll:,N’lli ,11„ a 'vlO' 



ORGANIC CHEMISTRY 


l ()0 

crystalline mass (A. 190 , lij; ('. 1901, II. 1051); Phenyl-carbazlnic 
ethyl ester CgllsNllNIICOOCoHj, m.p. 86'^, is formed when Cl.COjf 2II5 
acts upon an etheric solution of phenyl-hydrazin. Heated to 240' it 
splits off alcohol, and passes into Dlphenyl-urazln (A. 263 , 278 ; B. 26 , 
R. 20). rnsym. Phenyl-hydrazido-formic ester t aH5N'(NHj)C()0( ..lij 
an oil, is formed from its acelo-comfiound obtained from aceto-pheii\ i- 
hvdrazin. and chloro-formic (11 29 , 820; 32 , to). On furtlit-r 
treatment with chloro-formic ester it gives Phenyl-hydrazldo-a,/ 5 -di- 
carboxylic ester ('^1 l5X(C0._.C.,ll5)Ml.C02C2H5. m.j). with (0(1.,; 
Diphenyl-carbazide-dicarboxyiic ester ('(1NH.X((\5H^)( O^C-dlj]., m.J) 
a- and /i-Cyano-phenyl-hydrazln ( \,H-(( XiX.XlIj, two imst ihli 
oils, torn u cl togetluT by the action of cvaiiogeii bromide upon plien\ I- 
hydrazin (t , i<)07, ll. 802). On saj)onitication, the a-compound vidds 
a-Phenyl-semicarbazide, larhiiminu a-piunyl-hytirazidi X H.,.X(( ^1 ly 
t'O.XH^, m.p. 120 . 

,8-Phenyl-semicarbazlde, ctirhamnuc fi- phi tiyl-h\dr azide ( ^HjNIIMI 
t ONHj, m.p. 172 , from phetu I-hvdra/.in >alts, and j)ot.4>>iuiii 
cyanate (A. 190 , iij). or by heating phen\l-hydra/.in witli urea or 
urethane. On heating, it passe,-> into phen\ 1 -urazol, and diphein!- 
urazin, with formation of ( (), CO.. Nil,, and benzene (II 21 , I22.|). 
Witli potassium h\ pocliIorite it forms diazo-beiizolimide (11 40 , jo.p;) 
Bhen\ l-si ini(’arbazide changes irii(» o.w-biazoh.tiu* ('ompounds with 
( ()( 0. ( >< l.^. and ( ^ 1; (I' 26 ^ 287(j,, like s\ni. aceto-j)hen\ 1- 

h\drazin. I'or homologous .irvl >« nm arb.i/ide-., sre C. r8c|8, 11. iqie 

m-ToIyl-semicarbazIde ( ir3( ,l(jXI{.XlI.t ( m.j). 184 ; from 

m-t(dyl-h\ clrazm ami urea. It pos-x-^-^o antipyretic properties ji , 
1905, I. i<y> ; II. l2(/<^;. 

2 , 4 -Dlphenyl-semicarbazlde, phenxl-earfKimuue a phenvi-hydiaziJi 
C^jHjXII.t (J.Xd flifjXil^. m.j> m Ixst obtained from pheii\l 

dithif;-carbazimc c-ster ( „I(^X!I.XII( 11 .,, b\ eombimng it with 
{cheiiyl c'.-.mate to ( „II^XlI( ()Xi( ,5lIj;.Xll< >8(113, ‘'inverting the 
latter, \sith im fhvi iodide .md alk.di, into the dirn* th\l esfer ( 

XH( OX(<\,ll.,;X ;( (.>( II, }j and tlien breaking up with »hhite siil 
{ihuric .le id. ria- 2, .p<liph< nvl-s» inicarba/nh‘ is In atiai abo\'c its ni.i' 
and converted mt<e tlie iseuiiern 1 , 4 -DIphenyI-semIcarbazide, phenxl 
carhaminic p phen\!-hydf,izide ( ^HjXII.t O.XIIXIK ^Hj, m.iv 17'', 
whi( ll is distingui'-jied fn>m its isonu rs bv its reac lion with I'«'( I.-,, and 
the reoiltmg formation (d an azo-body (11 36, I, Trlphenyl-seml- 
carbazide d O.X't ^IIjiXU.,. m.p. 128', formed as an ateto- 

ccarijaound, from diph»-n\ 1-urt a « hloride and /I-.n cto-phenvl-liN’dia/iii 

01 33, 24 t;). ' ' • 

Dlphenyl-carbazide, .phenyl-hydrazm-urea (( ,1 IjXH.XllfjhO, ni.jc 
170', obtained bv luMting ure iham’ or plnmyl carbonate with j)hcn\T 
hydra/in fll 20, 4472 ; ( . 1900, 1. 290) ; by boding with alcoholic potash, 
or In, lh(‘ ac tion cd ( f»pp< r or mer< ur\ salts, it losfs two li atoms and h 
trartsformc-d intcj salts rd Diphenyl-carbazone ( ^1 i|X ; XCONHNIK 
©rang* -re el neecllrs of m.p. 157' with dec (mi|>osi tion (A. 263 , - 74 )' 
With metals tliis cli|)li<'nvI-rarlw,onc‘ forms feci or blue and parth 
e.xplusive salts <d the type- C^H^ff^CoXMe-XlR^iHi, and it dyes silk er 
wcol in a, neutral bath. lake- tlie dlfdie-nvl-rarba/adc', it is converted 
by oxidation, with silver and are-tate, into diphenyl-carbo-diazone 
(( gil 5 .\ X) / 0 , rcdourless nc^j'dles. deccjrn posing on heating, and re- 
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ctcneiating the K salt 'of (liplu‘nyl-carl)a7.oii(‘ on boiling with alcoliolic 
potasli (C. ipoo, II, iioS ; kjoi, 1. ; II. (>82). 

Cyclic Urea and Cdrbamic Acid Derivatives. is jtro- 

(luced on heating phenyl-sernicarha/adn, or phfnyl-hvdrazin chloro- 
livdrate with urea, or bi\iret with phenyl-hydra/in. Diphcnyl-iirazin 
results upon Ircating ethyl-])henyl-eal»bazinate and plu'iiyl-semicarbazide 
(A. 263, V . . 

Phenyl' y methyl- ytruizoUme is obtained from acetvl-urethane and 
phciiyl-hydrazin^B. 22, R. 737): 

^ I'henyl-uriiol 

H\H,NH.NIICOOC,Iij - NK Co ,v . 1 

" ‘ V,,. •- V,,, V/-,, Oiplwnvburazin 

.(.yHjMt.NtlCOMI, - ► (()- NH NCJIj • ^ 


C.ieSI^NI^ + N'^ , ' Nlf 


Diphenyburazin 

I -Fheiiyl-^-mrthyl- 
5-triazolone. 


Phknyl-iiydhazin' Dkkivativi-.s ()1- Cakhomc Acid. -On passing 
( S., through an etheric solution of ])hcuvl-hv<lra/in we ol)tai:i Phenyl- 
(iithlo--carbazimic phenyl-hydrazin (\iII.,MI.NlI.('SSNH3NH(\.H5, m.p. 
(}h . From s()lutions (*f the salts of phenyl-dithio-carbazimic acid, mineral 
acids j)r(.rii)itat^ the free' aei<l in line shiny llakc's, easily oxidi>ed to the 
corresponding bisuli)hi(h‘ (A. 190, ii-t). I'he mono- and dialkyl esters 
obtained from the aedd with alkali and halogen alkyls are partly 
derival)le I’from the dc-smotropie f.irm of )>hriiyl-sulpho-carbazinic acid 
Cgll^NlIN : CfSIIjj. corresjronding to tin- formula 

cyibNHN ; C(SCH,)SH, C.H.NnN ; ( (Sc H3),. (hH,NHX C 

On introducing two different radicles, tlie resulting compounds 
tVhMlN : b i occur in stereo-isonu'ric forms. Dilutt* acids break 

up tlie ‘dialkyl esters of phenvl-dithio-<'arba/imc' acid into idienyl- 
livdi a/in and dithio-c.irbonic ester (see Vol. 1. and H. 34, nic) ; /. pr. 
bVn 2, 65, 47,^). On treating the potas->ium salt of jdtenyl-sulpho- 
c'aii)i)nir acid" with C OClj or ( Sj we obtain n-phenyl-thio-blazolonc- 
sulphohydrate and also the dithio-suiphohydrate. 

coPhenyl-sulpho-semicarbazide, tlno-Cinhiuninic ,i o. v/ 
Nll,.N(('gHfi)('S.NlIj, m.p. 154 , fnan the action of NlljSlI upon 
u-cvann-j)henyl-hydrazin. 

/i'Phenyl-suipho-semioarbazide ( ^lIsNIl.XH.f SXll.,, m.p. 200*", 

sonuric with phenyl-thio-senficarba/.idc*. is r.btauucl from }dic?nyl- 
in'(h\i/.i[i sulpluKiyanate at l()o'’ 170’; on .healing witli IK 1 it 
Pissrs into sulpho-c&rbizln and benzo-diazo-thl[t(H. 27, Soil. 

2, 4 - Diphenyl - sulpho - semicarbazide, phenyl -thio- edrbinnimc a- 
P^^<^n\UydrazideC^n^^^ ui.p. lyi, is obtaiiual from 

phi nyl-ditbio-carbaminic acid with aniline, as well as the eiunbination 
pht'iiyl-miTstard oil with phenyl-hvdra/.in. It is tffuisiiosed like the 
I'dipiieiiyl-semicarb.'uidc, but nmch more easily, into 2,4-Dl- 
Pnenybsulpho-samtoarl^dde, or pn<f0t\'l-thio-c<irhamintc p- phenyl- 

^ydruzuic ^HjNHCSNHNHQlit. *\ii.p. !/<>"• isomeric coin- 

give, with- methyl icKlidc and ^Ukali. the isomenc methyl 
elUrs C,H,N : C(SCH,)N(C,H,)NH, ami O.H.N.CCSClIJ.NUNHl.H,. 

VOL, 11. M 
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With bcn/al(h‘liydi'. the 2, 4-(lii)heiiyl-thi()-senii(airba/.ule iva, i. 
sinix'thly witli tnnnation of a l)eiizyli(h*iie derivative, while tin 
I. .l-eoinpouiid does not react 111 this manner. I'or otlier isoiiitiir 
tran>posi(i<)ns, see U. 34 , 5J<c 

Diphenyl-sulpho-carbazide {( ,.ll5NH.NH)./ S. m.p. 150 . is foimni 

by heatiiii: phen\blivdra/in'plienyl-snlplio-e;irl)a/inate to loo iio 

Diphenyl -suipho-carbazone N.tSNlI.NlKJls, bhnli- 

black crystals formed by short boilin^^ of dii)henyl'Sulplio-caib.i/i(l,. 
with inoderatelv concentrated alci)holic potash. 

Diphenyl-sulpho-carbo-dlazone (falGN from diplnnvl 

snlpho-rarl)azone by oxidation with manganese peroxide hydi.ti,, 
forms small red needles (A. 212 , 310). 


fit; l l:KO-KlNO I'OKMAIION OC PHI'N VL-in'l >|C\/IN Dl-IHlo- 

(:aki:oni> A< id Dfkiv.mivi s. 


C.lljMl .j 


< -N n-l’licnyl thi.j-l)ia 

> ^ sul|)li()hy<li.itc 


\ N cii n-I’ht'iivl ditliio hi.u. h.i 

I V.S- S ^ .sulphohy.lratr 


cpiiMi .\n ( .--Nil, — 


l’hcnyl-Milpli<)-< .iil'i/ 


Thi Nvi -HVDK \/iN I )i 1' I \ Ai 1 \ j.s oi Gi A.MDi.x. Anlllno-guanidln 
Nil ; ( (NH.!.Nii.\llb,.ll.. and Amldo-phenyl-guanidin Ml :( (Mbi 
N(( ,HdMl'. «‘ic pK'diu cd togctlier fmin cyamimidc and pln av! 
hydia/m (lb 29 , K. iiop ; < p. j. />/. ( //. i, 61 , 1 30 ; ( . ipoi, II yiiy 
under diltfit lU cnndili'-ii^ a phenyl-hvdr.i/m deiivative of 

form'd, the un^tai'le Anilo-blguanide ( pHj,NIi.Mf.b : (Nll)Ml * 

(NH)NI I.,. < Ml hratmg with 1 yanamidc the amlo-biguanide ( 1 ) p ' 

into n-phetivbguan.i/ol (II.), whn h is also fnimed from dia/.ni' 
diamid.' fill.) with phenyl-hydra/in (B. 24 , K. (>3<)) : 

I (dt,.NH MK ;NH H < *lbN NH (Ml 111. < ♦IbMI Mb ' 

C Ml " ll.\ ;( Ml 
Ml 


Dlanllino-guanldln MI : ( (NH.NlIf’,iH:ji, bromo-hydratt , m i' 
l-So , m form' d as a bv-j>r(Mhi( t in the action of BrCN njion pheio 
hydra/in. 

Bill .N VI HVDK.VZI.N I )l.Kl VA 1 1 VI„S DI 1 )l( AKHoX V I.D A'll'> ^ 

( ori' >pondmg to ox.milic an«l and o^amlide we have Oxal-pheny - 

hydrazlllc acid ( ^H^Nfl NH.f f >.f OjH, Di p- no (A. 236 , i<)7)p 

Oxal-phenyl-hydrazlde^ff GiH^NIi Nll.f Ofj. m.j). 27 Hb 

I'rom mulunu acid we havi’ the foll<>wing phenybhydra/in < ‘ 
tiv's : Malonlc ester phenyl-hydrazide, malono-phcnyl-hydrazilu < 
(:,Hi NH.MI.f f).f Ilj.f () 0 < jHi, m.p. 90 '. frimi mahuiic (ster < hl'''>' J 
witiT phenvl-hy(f?fi/.in. The compouml ea.sily dissolves in ’ 

from the solution, IBl precipitates Malonyl-phenyl-hydrazlae. 

I -phniyl- i ^-pyruzohdonc, lHalonyl - diphenyl - hydrailde (f «i ;>• 
NHd < 9,1 II,, m.jc , from rnalonfc acid amide and |)h(‘nyl-h>' ' i 
.it 2 <H>' (B. 26 , 1550)- ,| 

Compounds of cthylcnc-succinic acid are known correspond nK 



PHENYL-HYDRAZIN DERIVATIVES 


163 

those of inaloilic acid : Succinic phenyl-hydrazilic ester, m i). 107 - ; 

Succinyl-phenyl-hydrazin (see l)el()\v), from phenyl-liydra/in chloro- 
hvdrate and succinyl chloride (15. 26, 21 H 1 ) ; Succinyl-diphenyl- 
hydrazide, in.p. 2 o<j (H. 21, 2.i<>2), and also Anilo - succimide, 
(('ll.COj.NNIKVf^- 

I’lIHNVI.-HVDKAZlN I )i:K 1 VATl vr S (H- ( )i i;mx- and Oxy-dicak- 

lioXYi.K Acids. Mahanic anliydride yicNE, with pheiiyl-livdrazin, 
Maleino-phenyl-hydrazil. On boiling' malemic or fnmaric acid m 
uab r with excess of phenyl-hydrazin, it adds itself as it does to 
aervlic or crotonic acid, and lacta/.ame is formed ^nl)M*(pioiitly (B. 

26, 117). l-Phenyl-5-pyrazoIidone-3-carboxylic acid is formed. 


HF::TI-:H0 -KIN(. EoK.MATION OI- Pin-NYI.-llYDKAZIX DhUIVATlVKS 
ui- I)i( AKDoXYi.ic Acids. 


ni (ONH.NHC.H, (O NH 

^ ' ('ooH * (() .\(yn4 

(11^ ('(H i Ht I NK, Ml < .n. CH, CO MI 

(■'11, ('f)Cl ‘CHj (() NCJI. 

(11. ('ONll.NUC.Hj CII^ ( <) N' Nile 11 

(‘lb C()(.)ll ■“(‘11, Co 

cii ('ooH Nn,NH(,H, cojicnNn 

(dl COOII '* Cn,(() ■ ' ' 


.M.il"nvl-pli« nyl-hydrazin, 
I i ’lu nyl- iiyrazolidone 

Suva iiiyl-i'hcin 1-liydrazin 

Aiiil-')ii:( innuide 

i-l’lieii\l-vpvr,izolidi)nt‘- 
ecarl.o.xylic arid. 


16. Hydrazldins or Amidrazones. Nilrazones. Phenyl-hydrazo-aldoximes. 
Phenyl-azo-aldoximes (Nllrosazones). Formazyl Compounds. 

In connection with th(‘ plu-nvl-hydra/in den\ ativos of the carbo.wlic 
a(i(U, some classes of coinponnds must be dealt with which are coin- 
p'lscd aecordini' to tin' amnlim- tvpe. I'he h\ dra/i)lin'> are amidins 
ill which the imido-|Ltroup is replat cd bv the pluau l-li\dra/.one group. 
In tlu’ nitr.i/ones theia* is also a r« pla< cment of tlu' amido-giou]') b\‘ 
the nitro-group, and, in the foiina/yl < t*mpounds. hy the a/.o-phenyl 
group; 


( Il:,(' 


Ml. 

.MI 


A'ctamidm 


( Hji' 


MI, 

N MIC.lIj 
Mth<'nyl-ph('nyl- 
hydr.i/uhn 


( Ib( 


NO, 

NMlCJlj 


NjIik .u <'t.dd<'hy 

di .i/> 'iif 


lie 


N ^■Cd^., 

N MlC.ll, 
ICirin.iz yl 
hydrido. 


io thes(' mnst be add(‘d the pln‘iuTa/o-.ddo\iim s. the --talkie trans- 
position jiroducts of the very unstable mtroso-phenvl-h\ diazones : 


CHjC 

NNIIC.H, 

Nitroso-acolo phenyl hy<ir.\/one 


CllaC 


Noil 

N:N(AH, 


I’lu'uyl-a/o ao taldoxinic. 


Hydkazidins oh Amidh azom s. Etheny! - phenyl - hydrazin 
* NH ^*^ ***** clilorohyilrate of (his base is formed by the 

''Dion of phenyl-hydrazin U])on liydroehlorie aeetimido-ether (lb 17, 

Cyan-amldrazone or dloyano-phenyl-hydrazInNA ( . 

P- i()o”, with decomposition, and diamidrazone or cyano-plienyl- 
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hydrazin ( * ^ ‘ ni.]). 22 ^'\ are formed by tlie action .,f 

cyano^vii iiimn phenvl-hydra/.m. I)icvano-|)hi>nyldiydrazin is .,1 ,, 
tornu d by leductitni of the prussic acid addition product of diazP-lH ii/ni 
c\anide, to which, tlunefore, probably the follow’iiif' formula must I), 
:.scril.c,l : : NC (M, 28. , 0 >S 2 : A. 287, .joo). TIu' n,ns(i,„„„„ 

of ( y.m-.iniulriUoiK' foil, ms frotu its fomiatinn by tlie ai tidii of |)h( iu |. 

hyilraziii tipoii Flaveanic hydride Nc c , ami tlic 

iliamidrazone from its formation bv tlio a’tion of plicnyl-byilM.-i,, 
upmi Rubeanlc hydride C f (s... Vol. I.) ami npon Oxalo- 

dlamldo-oxfme c ( (li. 26 . ajHa). Diamblra/.om- i^ 
formed by the reduction splittiiiLj of diforma/yl. 

^ ^ ^ ^ ° pliniyl - hydrazLlni:: 

ClV'o.c ^ s "i‘‘ltingat 1 S 2 .is priMhiced by rediicing f..ini,i/y 
methyl-ketone witli ammonium sulphide (H. 26, ^ 78 ^. 

HKii:i«)-K{N<, I-OKM MION'S \VI 1 M IHK A.M 1 1 )K AZi ).S KS. -The am:- 
dra/.one>, cnnden.e with carboxyli,- acid^, (heir anhydrides or cliloi iT -. 
to heteio. yelif' dfriv.uives of the Iriazol group (i/.r.). Nitron^ i i l 
converts the amiflra/oiies into (cirazol derivativis (t/,r.). Cyan-iiii’- 
drazom- i. change<l by aceti<' anhydride to n-phenyl-.pcyano-5-mettiv! 
tria/ol ; by nitrous ai ifl to ii-phenyl- p< yan-tetra/.ol ; 


(VTNKn 

Ml, 

(VbNH\ 

Mb 


" CCN 

( n,(: N 

< N V 


ri-l'limvl- ycv.in- 
-) methyl tti.i/.il 

n Phenyl- ycvaii- 
tetr.i/(»l. 


Niiho-hvdkazonis or NT i k.\z..ni:s are the nitro - cornpeiiieb 
• 'UP-'^Itomling to the amldra/one^; they aie form.-.i from the .ilkaii 
salt, of primary mtio-iurattm. (V<; 1 . 1 .) \vith dia/onium salts ..iT 
were formerly r. ganletl .is Mitro-a/..-paralhns ; but the free i (,mpo,i,; is 
mint pr<d)ably be regarded a^ mtrogenated hydra/oms. while lli-n 
rnetallu: sdts .ue dmivable from the tautomeiic form of Phenyl-azo- 
nitro-acid lo. Tboy a,.- ,.as.ly split np by allml,. s „,.s 

nitritt .m<l /^-Acldyl-phenyl-hydraiides (IT 3J, zbzb) : 

bHjf (NTJ,) ; NMK r KOH f lfjf'ONHNHCJf, j N’OjK 

Cerl.iin poly-hrilogenated diazo-cornpounfls also unite' with juiiii uv 
nitneparaftm. in the molecular ratio 21 , mixed a/o-compouiiib 
being obtained (IT 36, 

Nltra-formaldehydfawne < H(NO,) ; X.nhcjI^, in ho 

forms: a-form. rn p, 75 '; ^-form, m.p. (IT 84, 2 (K)z). 
diazcMnethane it yield-, an unstable O-rnethyi etlier H(:(: N()()( lf,)N ; 

(j'Ti. 1> 5T. witli methyl iodide, and srKlium rnethylati , il 
gives an X-methyl derivative H(:(X(),} : XX(( HJCJL, m i), u? . 

yiehH Phenyl-methyl-fonnhydrailn (TI(NH.) ^ 
NN( m.p, loi®, ami then methyl-amine and unsym. iihenvl 

methyl-hydra/in (IT 84, 574). ^ 



PHENYL-HYDRAZO-ALDOXIMES 


165 


Nitro-acetaldehydrazone CH3C(NO,) : NNfrCeH,. yellow flakes rn p 

142", gives, with (hazo-methane, O-iiK thyl ether CILCf- \()()( H 1 

PHKN'YL - HVDRAZO - ALPOXIMJ S AN]) Phknvl - AZO - ALDO.XlMhS 

(Nukosazonks).- -Formation s- (i) On rediu ing nitrazones with Ain.S 
^ve obtain phenyl-hydrazo-aldoxinics. which are easily oxidised, by 
hnic chloride, to jihenyl-azo-aldoxiiiKs : 

K( (NOj) : NNIi( > R( ( ; N()II)N H R( ( ; X()H)N’ ; XCjIIr 

(j) I'he O-inethyl ethers of the nitrazoius, boiled in water, easily d(‘Coin- 
posc into fornialdeliyde and phenyhazf)-aldoxinies : 


RC 


N()( Xlf, 


, K( 


Non 

X:N<;db 


THA). 


(’) Aldehyde-phenyl-hydrazones, treated with amyl nitrite and 
sodium alcoholate, or pyridin, lembablv tiist i^ive the very iinstal)le 
iiitroso-liydrazones (nitrosazones), which eadiy transpose' into azo- 
aldoxiims (H. 35 , 54, m.S ; 36 , 53, Sb. 34;) : 


: NNIICdh ^ K(AX()) : XX11(',II, . RC,; ; X( dI)X : N(V,H,. 

The aryl hydrazones of glyoxvli* amd. treated with IINO.^, split 
elf CO.^ and pass into phcnvl-a/.o-ahhcxiim-s (('. i()o5. 1. is pS). 

Phenyl - hydrazo - formaldoxime H( (; Nolf)N li \H( V1^, white 
n(rdl(s, rn.p. 113"'. from nitro-formaldchvdra/oiu-. with "alcoholic 
Aiic.S, gives, by oxidation with fi rric ( hioiiilr, Phenyl-azo-formal- 
doxinie, golden-yellow net'dhs, m.p. ()| witii d( ('oinpo'-iiion. 

Phenyl-hydrazo-acetaldoxlme ( H,( (; Noii)\liN}i(4di,, ni.p. 128 , 
fioiii nitro-acetaldeliydrazojie, gives bv oxidation Phenyl-azo- 
acetaldoxlmo S;()I1)N ; NC, If,, m.p. ics . Thi. is obtained 

fiom the O-im'thyl ether •»! nitro-acotahh-hvdra/one on Ix'iling with 
\vaf( I , also from acetaldehyd<'-j>henvl'h\ (lra/ont‘. or lx n/ol-a/o-ethane 
'vith ain\i nitrite and sodium ethvl.it('. or jivridin. and also from 
‘ 1 ' ct.tldchyde-ammonia witli nitroS(»-j)hen\ 1 -hvdia/in (B, 35 , loot)). 

Ag salt, with inotliyl i»Kh<le. gives the ()-nuth\! ether CH/' 

( ^h)( lf^)X : N’t'jifj, an nil of b.j>.,.^ 13.I ; whereas the N'a salt 
with methyl iodide, an N-methvf othoi. m.jv iXi . I'his latter, 
’•'idcr (h(| influence of siMlium ahoholate. ea-ilv undergois cvciic 
">id( n Nations into Phenyl-methyl-trlazol 


0 

ClIjO, 


. . NCIl, 

\N : NCdh 


11,0 




X 

N 


( n 


^hl converts the phenyl-azo-aldoximes. with jnimaiv addition, 
^'-Ridering of the. chlorine atom into the bcii/xnc nucleus, into 

vhloro-phenyl-hydraio-aldoxlmes : 

H(3: N01I)Nn N('l ('.H, - RC(: XOIPXH XlUAH/ l. 

J'okmazvi. Compounds are stronglv coloured, usnallv red. easily 
'^Adallised substances. Tlieir sulpho-acids are dyes (B. 33 , 747). 
u * from phcnyl-hydrazones and normal dia/.o-henzol, 

hv'l* ■ ‘ solution ; (2) from phenyl-hydra/.in and phonyl- 

tln hydra zone-hydrazide produced at In st oxidises, under 

^ of phenyl-hydrazin, with the loss of two hyilrogen atmns ; 
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{]) from the phonyl-hydrazoiu' cliloridts, corresponding to the inii.lr 
ehloriiles, bv action of phenyl-liydra/in (H. 27 , j2o ; 29 , iJ-St)). 

Formazyl hydride nc "‘-P- 

obtaiiu'il from forma/vl-carboxvli<‘ acid l)y fusion, in‘ by tin* a( thn 
of dia/o-ben/ol acetate upon malonic acid, or from act‘t vl-torm.i/v ! 
hvdiide t'll(N^.,ll,) : NN(('()( H3)('^lf.. generated on acetvling fo,;,, 
a/\’l-cati)o\\ Ik' ac id with mc‘tli\latc.'d potash (/. f>r. Ch. i, 65 , 1,51). 

Methyl-formazyl ' 

1 . 64 , 213 ; IT 36 , S;. 

Formazyl-methyl ketone ( TvC‘. rcsulu 

from the action of dia/o-bc-ii/<*l U|>on ace tone, ac<‘to-acetic ester, 
rac'emic aldehvde hvdra/oiic', .ind beii/ol-a/o-aci'tyl acetone ib, 

25 , ;;2ii). 

Formazyl-carboxylic acid ‘ opK n ’ 

Cl impositii >11, Is made b\- sapoiiifvimt tin- ethvi-lorma/yl-carb(c.\\'Iic 1 -i. i , 
m.p. 117. rh«‘ latte r is prodiie e-d wln-n eha/e»-ben/ol chl'»i idc .i< ! - 
upon ae eto-.ii elk' e sin , o.\aIo-ae elk e-stn (H. 25 , MV'). ")■ 1 ' 1 ‘' )'■ i- 

ludra/oik'-mi s(.\,ilk -e->ter ae id. Diformazyl ^ N Mh ii ■ 

gK'emsh-broun. brilliant tl ikes, m.p. 220 . It results freun tln'aiti"!! 
of i!ia/o-!'e n/ol e’nioiidr upon l.e\ ulmk ack!, li\<lro-e helidonic acid, "i 
.ice toue-diai I tic acid, ami fioin dIo\\■-lartro^.l/one. 

Formazyl-acryllc acid < ' ';H < H r P 

(ieeonip. lUtioIl, fornieel bv the' action of ell.l/odx'll/ol ae'etate lljli'ii 
gliitai Iim a- id i IT 40 , .t't27). 

Formazyl-azo-benzol, Phenyl-azo-formazyl (TfiH,,N Nid N 

XffT.df.^, m p. 102 , fiotn form.i/vl*' aibo.xvlie ae id, givov.ilk pli' !i\i 
il\<ila/one' or -le e talde'hvde'. With e lla/o-beU/oI III alk.llllie Millltl'H 
( I . > r. < 2, 64 , In the a* tiou of dia/o-bcn/<tl alk.ili upon p\ - 

ra.e inie add, the- hist pioelm f Is Formazyl-glyoxallc acid, m p. i"'* , 
whieli. on fuf ftie-r .n tion, m <li e onipO'>e <l into o.xalie ac id ,ind j)liei!\;- 
a/o-forrna/vl ( /. !r. ( h. 2. 64 , 20^). 

Nltro-formazyl N< t, t (N.T,H:,) : NNliT„H.,. m p. 15 ; , from sodnim 

nitro-metli ine, with elia/o-be-ii/ol nitrate-, is l)oth a foima/.vl and a 

nitf .i/eaic' e ornpoiiml (IT 27 , ; < p- “’’’Id)- 

Hetero-ring Formations in Formazyl Compounds. I n<l< r tie m 

flm III t of stfoiig num r.il ae i'Is tin- foima/\ l e'e.mpouikls split ' it 
amlin-' artel iMve piu nn(r].izu: eleiivatu'es : for ma/,vI-earl>ox\ li' e-ni 
give s (L phni't fn'tzui On oMd.iijon. the' forma/, \ l (cempoiinds i'i\' 
t' t ra/ediuni eeanpeaiml . ; ihus, from foima/'J h\'hide n-Diphcnyl- 
tetrazollum hydroxide is obtaim el : 

( di'.N' -N ( ( r> r If , . , ( If N N d-Phi-no fn.i/in 

( dCNff ’ * N ( H 

< df,N N ^ o ( ,Jt^N(nH) .N* ^ n rkpheuiyl te-lr i/e-lii"" 

( dCNH .\ '■ < ,||^N N hvclroxiele- 

Phenyl - nltroso - hydrwln ‘ .ii.n ..rr.M,NiiNiiNi),vai"''i C 

browii . ry-'l-iliin*' (l.ikcs easily passing into .liazo-Iw’ii/ol-iniiiit’ '-'V 
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Obtained from plienyl-hydra/.iii and MXO^; an ('X( ( ss (A arid 
oNidisi's plieiiyl-hydra/.in to dia/.o-bcn/ol nitrate ((“ I. >,Si ; li. 33, 

jyiS). Ifeatin^^ in indiifcrcnt ‘xilwnts d.romjjoses tin- phenyl-iiitro-u- 
livdra/in with nitrons oxidr and anilinr (P,. 41 , jNop). Pe/rchu tion 
il issjilit up witli rreovcry of ])licnvl-!i\ dra/in. A similar b. liaviour 
i^sliiAvn by the nitroM)-d. rivativ< s ol alk\lat<d plirn\ I-h\ drazins. 

Nitroso-a. /9 - diethyl - phenyl - hydrazin P,jllA,( dl 3 )X(( dl^iXO 
virKP etfiyl-aniline and rthyl-hvdra/in (P. 36,’ joji. " Ibit in'tlir re- 
(liMioii of Nitroso-formyl-phenyl-hydrazin ( ^ll^XiXOiXlli HO, ni.p. 
S5 , and Nitroso-acetyl-phenyl-hydrazin bgii^x'xt ) XlH'tx n m.p. 
hj witli <h‘eomj)osition, with Xa amaly.un and al- ohdl, d. rivati\a s 
,,1 an hyjiollntiial phmvl-triazaiir < Jl^N XIl.,!., arc obtaiind, and 
llusc h<i\'e bi'en isolat«'d in the form nf th( ir b. n/\ lidcuc i <iin}V(.uiids. 

Benzylidene-formyl-phenyl-triazane ( ^.ll^X X d I b „1 l^iMK 1 10. 
in.p. iS;', and Benzylldene-acetyl-phenyl-triazane ( ij,X X ; t IK glfj 
NlldOi ll.j, m.p. if>; (P>. 35, loooi Nitroso-phenyl-semicarbazide 

( glljNdXOjXlKOXIl.^;, m.p. u; with dMoiiipo ■'ilioii. from ])hcn\l- 
scinicarba/idt* with XOA’.i ami aecti* .•< i<l, dt t . .ni|>o:-( - ^ra<hi.ill\ cn cU 
at ordinarv tenn)cratnrc->, and nioif raj'idb. on hcatniLt, with foiination 
(if |)!icii\l-a/o-carbamidc ; boiliny with pot.ediini hvdio.xidc \ adds 
(lia/.o bcii/ol-imidc (H. 28, 

Telrazones, or /edaz; di iiMd tioin ih. lixpotln iu al niiro- 
,Lt( II lu’diidc XI U -X X -Xil.j. art‘ foiimd from tin nn-\Mi. a]k\ l- 
I)hcii\I-or diphenvldivdra/iiis Iw oxi<l,ition with lleO m .dmliolie or 
ilin IK' solution, or witli dihit(“ frrri« < lilond- v.dilion ; 


glf,X(< lhd.Nlli • ^ H a.t ,d!, jH ,0. 


ail' solid bodies, d< ('ompoMd on nn lima 

Dimethyl-diphenyl-tetrazone kjlr X dll 




m p 
* ||,( 
d. 


•r 1*' 'iium w ith dilute 
'X,.X,( 11 .CJl., m.p. 
252, j'Nic Tetra- 
froin as-Diphenyl- 
_X.X„X ddlidH,'.,. 
'Uip-'-HK'H, from iinsMii. 
-'lutioii. < Ml liv atinp in 
into nitrogen 
ImM'h'K' with 


omi'c 


I ; 1 Dielhyl-diphenyl-tetrazone, m p 
phcnyl-tetrazone (d^H ,X. X . X :( ,,H . , 
hydrazin. p - Tetratolyl - telrazone 

li' r\- \ I How nei'dles. m.p. i;t watli 
1' tliiol\ Idiydra/in with MnO,K m m • 
in'lilti !( lit sol\-cnt> the <piateinar\' tetia.'onc>. d( 

'Mi'l tcliM-.irvl- h\alra/ui. 1 n » oneentiate 1 ,n 1 

^''*''>'atiiin (jf X, formini; inlensilv blue "oluttoim. dn tr.omlormation 
ptoduets bein;.^' tile sami' .m ihoso obi. lined with the i orre'[stiidiiif^ tetr.i- 
•‘'vldivdra/ins (It. 41, .p^oj). 

Hydro-tetrazones, tetrinnw'^. dema d from the lu jxitln tie.d nitro- 
hydride Xlfj.Xfl.XH.XH 2 . ha\(‘ I'c* II oIuaiii( <l l'\ the oxida- 
b'’M of alilehyiIe-phenyI-hvdr.t/one> with lle'^ or .im\l intiile ^P. 26, 
^ ,S5 ■ 27, rims, from l)eii/a1-phen\'bh\ dia/om' tin' eoinpoiind 

^ dk, ( It : N sx II* B®nwJ"dlphenyI-dlhydro-tetrazone is obi.uned; m.ji. 

^ the infiuenee of other oxidisei''. e.c. aeiial ow.eeii in 
'! solution, the aldehydra/oiii's .ire oxidi"! *1 t<' (o.i/oiu s ot di- 

^ l)en/al-hv<lra/one is oxidi'^ed to hen/ile-os.i/one (A. 

d)5). ( onei'miiif^ a third type' of oxi'lation, prodm iiyc the so- 


; Miepi, 


I alliil ^i('hyiirn-hcnzal-phcn\l-h\uhiKoiU' v ^no n 

(' ,0 . edIjX N 

• II. 899 ; B. 84, 528, etc. 


, m.)'. 
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i8. Buzylene or Dlazo-hydrazo-compounds.~ In Hippuryl-phenvi 
buiylene ( ,II N =X-MI-NI1( ().('II,Nir( ()C,n„ in p S.r^ w. , , ' 

a hippunc an,l .imvatjv. ^ ,h.. unknown nilrogon hylrilu- ■■l.nM l, ,: ' 
NH . (B, 26. i ’(,S), h is f„nn,-,l fron. liippnrvkln ,i, , 

hBnrn'r h '"'ZVl' llr tile Di.lzo- 

tlviH of i f 1 ^ .".'M'.m.p:;.- wi.l. ,1. 

S','. V t’ V' ('> f'-'"" <liazo-l„.n?ol 
p unl-hulra/in (z) from phcnj-l-lualra/jn l)v oxiilalion with i.,,';-,, 
solntton (/. ysr. Ch. >, 66. Bv il„. (irst nuaho.l a numlV, i 

miclons-snlM.tnt,',! .I.rivalivcs hav,. also pnpar,-,! \s ,|. 

nnsun. h>drazinsar..,-onv, rt, .l into t. lra/om s, s„ tin s,. <liaz„.pli, 
hvclrazal.s aro .onvrrt.al, l.y oxidation with MnO.K into hodS ,, ,, 
tainin^^ a rhain of figfit \ atoms. 

'<> 0«‘awnes-, Bis-dlazo-ben 2 ol. diphenyl -tetraione. 

bieSe-H. f ^ m.p. 5 , : bis- 


bromo-dlazo-benzol-dlphenyl-tetrazone, (x) 

dicompfiso. and rxplodc v» rv rasil\- (H. 33 , j; |i). 


1 hrsc sulist.ii,, 


4. Aromatic Compounds of Phosphorus, Arsenic, Antimony, 
Bismuth, Boron, Silicon, and Tin. 

I ho phrnvi di-nvativ. s <.f pliosph.,! us, arscni.-, antimom , Itisf,;,;,!, 
Zm ]■ ' Tl"' '"t" ; "■ »"■ •'"-mat,,- nitro,., ,, ,,„n 

>odi,,. (I) Ih. v r, a.i with l., i;/,,i. at a r. ,1 h, al. livdro.hhai, id 

lioing . hminatrd, (2I with h. nz, and alnniimnni . hloitd, ■ 
wi th m,.r,a,rv-.hi,h,tnl: 1,1 with pla in l.inama sMim hron,i,h- ,1; 37, 
;l'--o) I-,) with so, limn .iiid l„ nz. n.- . hloiid,-, or h.-nz.'ii,- ho n,;.!. 

ns , a,s of ,h.riv.,iiv, s 1 , pro.hi, ,-,| aho ,|,.| fro„, ,,||„vs of tlw ,1, i„. 
With aikah nirtals arul iniA nr halouk, 

I'll, 'id iinpatan..- is atta.h.-.l, on .„,-on„l of tlwir ,hs|, 

ar ion i,,s,n trt panos,,n„s, 1 ,, s. „f .,ron,,.i„ . .„n,H,in.,ls of a, 

whirl,, Iwini; r.laliv. lv h,„ simhtiv waa, font,, I , 1 -. ml 

n Iidi, in,a in proto/o„ .lis.-ao s, I, „as fonml tli.it .miipoiind- , i n 

I ninyi tru utnU ar-. ni. w. i.- imi. li iiioia- < lh-, tivi.' than th.- 

taininy, ,p„n,p„v.,h nt ar-. n,.' (hk,- tho-.. of ,an .„lvli,- a. i,l \ ol la 
fh.- rnonos.alimn ■'•ilt,,l p .iniid,,-ph- in l-ai aiii, a, id.known as "atoM I. ' 
s ns,.,l h,ra,s „t„ally for lifjhtim; '' -hs pnifi si. knrss" and tin 
_haniid,,-.h,,xv-ars,;n,, l>, nz,d in th.- f,.rii, of its hi, hloiolndim 
sakarsan (1 . l-,hrli. h llata for htjhtiiiK syphilis. 

1... ‘ .Mi.hai-lis in lK;h slim, did, 

paration .,f ph.rsphf-n\'] i'hl.,ri.h', th.- Milrslan. r for oh,ai,iin.r 
llw .-.viK-riin.-nlal difln iilm ■ 
>t - *' '' *b.' f.h.'iivl n si.liir with phosphorus (.A. 181, 

’*^1 2®'^' *)• Soini- phosph.-nyl rmnrioiin.ls in n'ln 
1 ,s ion . orrosjimi.l to known arornali. iiitroK.-n .onlalninf,' siihslaim s ; 
th ■ names of th,- n-sis-, tin- [.liospheiiyl IhhIiis rei all these : 

Vkr'^l . 1 I’lienyl phosphiiii 

• "^ 1 *’ ' JMiosphino heiizcl 

Azo-U-nzol, (,lf.N:Nr.||. : B( ,H„ Phospho-lH-nzol, 
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Phenyl-phosphine ('elTj-Pflj, phosphaniline, boiling at 160'', is ob- 
tained by th(? action of h\ (lrio(lic acid and then alcohoriipon phosphcnyl 
ehlmidc (yfg.PC U. It is a liquid j)oss( ssiiig an extremely disagreeable 
odour. When exposed to tine air, it oxidises to phosjdienyl oxide 
(^llj.l’lf.O, a crystalline ma^^s easily soluble in water. Phenyl- 
pliosphine cornbiiu's with ill to the iodide ( gllj.PIIal, out of which 
water again sep:‘rates phenyl-j)ho--])hiiie. 

Phosphenyl chloride f ells-l^^ ^* boiling at 225 , with sp. gr. i‘3i9 
(2() ), is a strongly refracting liepiid whi( h funns in the air. It is formed 
(i) 1)\’ conducting a mixture »>f benzene and P< 1 ., vapours through tubes 
heated to redness (A. 181, 2.S0) ; {^) by heating mercury -diphdivl with 
l’( 1 j ; and (3) by tin' action of Alt I, upon benzene and Ptd-j. Aided by 
this last reaction, the ( hloro-jdio^phine re-idm* has also been introduced 
iniiulinu'ihyl-unilttu' (ji. 21 , iqq7).and into phnwl-alkyl tiher (13.27,2559). 
It tonus the tetrachloride ( flll^. Pt li with chlctrine ; this melts at 73“. 
With oxygen it yi('lds the oxychloride boiling at 250°, and 

with sulphur pliiisphcnyl sulplu -( , boiling at 205 (130 mm.). 

When tin- dichlori<le is heated with water, we (tbtain phenvl-hypophos- 
jihoroiis arid ( '^H^.P! !().( )1 1 . melting at 70 , while the tetrachloride 
hams ])henyl-phosphinic a« id C^Hs-Pt t.tOli i.^, \shn h melts at isov 

p-Tolyl-phosphoro-chlorlde hll;,: l C. a tetrachloride, 
whith forms with aniline tolyl-trianUldo-phosphonlum chloride ( Hg^q] 
melting .it 2.}5 . >o<imni lixdroxide converts the 
latt.r into the hydroxide C||.,( J|jp(Nll( melting at gqo® 

lb. 28, 22I.|). 

Phosphino-benzene C^jlf^po,^. un iting at 100', is olitained from 
j)hoqihen\ 1 oxycliloride ami pin n\ Mr. poplnwjdoiousai id (H. 25 , 1747). 

I’hoNj.lienyl chlori<le ( oiivert^ pin ii\ 1-pho-jihine into phospho- 
benzoMJlj.P ; P.f'jllj, unit mg .U 150 (P. 10. Sun 

Diphenyl-phosphine chloride dVUshd’Cl. boiling at 320^ is ob- 
tained from pliosj)lien\ 1 cbloiide aloin .it 2.^0 . or with imrcnry-di- 
1'1>"1' I *ii 220 (lb 21, 15n5). W ith jdn nol it \ lehU phenoxyl-diphenyl- 
phosphine (C^lljljPOC^ilj' boiling at 2<.5 270 y»2 nim,^ lib 18, 211S); 
^'t'd with dilute Mxlium h\«lro.\id.- ; diphenyl-phosphine (Cjll^CdMl, 
''"iliiig .It 2S0', and diphcnyl-phosphlnlc acid d Vijbd’O.Dll, melting 
'<t i<io pb 15, 80 ’.). 

Trlphenyl-j^osphlne (CjHsVil’. melting .it 75 and boiling about 

3 '*** , IS proxlnced from C^llj.l't l^, ami bronio benzol, or from 
1 * 1,1 and bromo-lxmzol by tin' .n tion of st'diuiu ilb 18, K. 5^-’)- 
'"iiilaiies with halogen alkyls t«> <|u.»lernar\' pho'.phonium salts; 
"iih a-lialogen ketones, such as chlor.icctoiu ( H.d 0( 11.3 l.cmupounds 
•‘f'' formed, which ea.sily p.iss into so c.dhal phospho keto-hotains 
(H. 82 , isWO. It foinis, with hmmin.', tho lii- 

I’rnnii,!,. (C,I|,),Vlk', whi. Ii is coiiv. rt.sl l>v w.it.T or alkalies into 
di<' dihydroxidc (f'jHg).,P(< dllj. At 100" this p.issi'S mtt) tin' oxide 
6* Is^ai’O. The latter melts at 14 b' ‘‘ttd hoils ,dH»V(' 3tab. It is also 
'^'>Diiu.l fr,»m (' H.MgHr and PC>(‘l, (<'. M'M- Triphenyl- 

pnosphlne oxide (C VIJ^PO, isi»oun iic with phnunvl-dtphc rn'l-phosplitne 
S''6)2l’0('<,U4. Hotli coiniHumds, m vapour density dctermin.i- 
made with reduced presMire, vidd v.ducs according with the 
molecular formulas. IMiosjdjorus, therefore, in the first body 
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is qiiinquivalt'nt, ami in tlu* soroml it \> trixalcnt (Mi<'liaclis m,! 
La Lost.', IL 18, iS). 

Phknvi.-aksknic (oMt’ouNDS. Kcactioiis. similar to those iim,i 
in obtaining th.' {^hmvl substitution |»ro.lu( ts dl pliosphoriis clildridc 
h.i\r been Used with arseiiir, ami the following botiies ha\e been ol, 

tained ; Phenyl-arsenlous chloride Diphenyl-arsenioiis 

chloride (Lglld.Astl; Triphenyl -arsin (tVIdiA": Phenyl -arsinic 
acid ( dl^ As(f(()!h._, : Diphenyl-arsinic acid (LJljj .A^otdl. 

Arseno-benzol t 201, loi ; 207, ins; 270, i ^ 
321, i.}i : IL 19. n>;i ; 25, i^ji ; 27, jnp. p-Amido-phenyl-arsinic 
acid, lUid N’ 1 1 J ,jl 1 ,As< )it d L^. brilliant white inedl.^, n, [, 

abo\i- joo , i■^ formed be>id. ^ p.,-diamido-diphenyl-arsinic acid 

(N' I f J\jl 1 p H )l 1 . in.j>. J ;j . b\- heating amlim at'', iiaie to 
JOO I li. 41, -’ 7 * 7 ’. I'fv rediu ti.Mi with III and X L the amido jda i ■ ! 
ar>ini. a. id j)a^'.■ ^ int(» p-amido-phenyl-arsinic oxide NllA „ll,\ n 
jiUll, wherea-' vvitli tin. and IK 1, u j•a^••e-, into the vellow diaiiii - 
ar->- no !)• n/.il MI.7 ell,A - ; A'-t I ,M 1 m.p. i p* d . Hio.g |. ./i ; 

I'roin ar^amli. a. id, through iho dia/.t-eonipoimd. p-oxyphenyl- 
arsinic acid H 0 LJ|,A>..< > 11 )^., m.p. i;} is foini.d. rin-' . an ab- 1 . 
obtain. (I diiet i b\ hi atinj ph' iiol with aio-nie a. id (< . loon, 1 , "'ll - 

On mtrifving and r- dii- ing thi> i.* m-amido-p-oxy-phenyl-arsinic acid 
HoMl , ( JL.\sO,( dl ,). the m, m-dlamido-p, p-dioxy-arseno-benzol 

lK),.\li;,.( nil 1 . mined, th- .li. hloiolu .ii n- 

<i( wlm h !•' ill.- bef.'ie-ni' ntiom <1 v./n. hor homoh.goii-' amiA- 

plniu l-ar'inie arid- and th. ir trandormafion juo.iui t", s. .■ li, 41, a 
Trlphenyl-stibin d I'' ■ ^ produ.e.i .m imi.idn iir 

-o'imm into a •■olnfnm .»f . hloi'o b< n/o| and of antmioiiioiis . hloii'i .:i 
b> n/eii. A. j ; | p. .M-o from < ,,l 1, Mg.Kr ami >b< I. ill. 37, 1 ' 1 
( )n he ifi!!!; uith aiif tniomou- < hloii.le m w lol, it \ i. Id - phenyl-stibinoiis 
chloride, m.p, 5 ^ , b p, .‘oo , t.irnm' from •Aimb, th. oxide, sulphide, 
tetrachloride, an.| phenyl-stlblnlc acid lta\e b. ii pr. pii.d K- 31. 
j'/i'm Triphenyl-stibin sulphide (< Ip .^b"-, m.p. uo . fiom tnplimr.l 
-nlun bir.rnide with .Nnm."' ill. 41, 

Bismuth-trlphcnyl idjlddh. mp , i> pr. pared b\ li .mi 
l;roino b. n/'d ami bi-imitb '•odium (.\, 251, ;j|i Dlphenyl-blsnuilh 
iodide M ^1 !,) dll , m.p, i;; i II. 30, j.S ( ', 1 . 

Khism -H oRoN ( ..,mr'ii;si.- Phenyl-boron chloride lJ (dll l.,n! 1 
o . and b p 17 V, and diphenyl-boron chloride iL,llj).dl< 1. )>.]> -’0 

r. oilt fn.m the mtera.tioii of mer. urv-'lqdienvl and be.ron .bloii'i' . 

Phenyl-boron bromide < .jH^lilir. m.j>, ; , b p j,, mo . Diphenyl- 

boron bromide ddHitjUUr. m {». j=i (11. 27, J| | , A, 316, jq). 

Km Nvi -sK p ON < <».Mi’ot;N(»s. Phenyl-slllco-chlorlde 
is [uepared bv In ating rm-r. iirv-diphen\ I and bi< Ij to ’,00 ’. It boil' 
at 107 ' (Laderd.nrg, .A, 173, i")!). Water deiompo-.s it into sllico- 
benzoic acid m.{». qj Ahoh.d forms orlho-sliico- 

benzolc acid ester • fiH.v'^KO.t 1 ’ L 17 • ‘dlivl ."liv.ii- 

til.’ .tih.iide into trlethyl-phenyl siliclde LJIj.Si.it jHft);,. b,p. j i" ^ 
Triphenyl-methyl siliclde (L,ll,;),Si< 11 ^. m }>. 17 . .iml trlphenyl-elhyl 

siliclde (UlVi>iLjH^,, m p, yi,\ ate obtained from trlphenyl-sllico- 
chioride (L^llji^Sh 1 with meihvl .»ml ethyl magnesium iodnl*' n 'p" L 
iv. !y (L. iqo.S, 1, ijt)/)). .Mtxefl aikv'l sijji'on rompoumls witli h’*i< 
different radi les, like phenyl-methyl-ethyl-propyl-illlcon 
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a lifiuid of b.p. an* fonm-d by IreatiriK silicon 

, surccssivcly with phcnvl, rm tliyl, <-tlivl, and pfopyl rnaf^mcsinm 

I, n>ini<lcs (('. iqo;, I. in)2). i oruvniin;,' optirally active sili( on com* 

nolliub, se(‘ iqoS, 1. itjS.S ; K^oc,, 1. ; !(,]()_ \ J,^,s 

Triphenyl-silicane (< in.j>. jo ; dt. 40, 227S). 

Tetraphenyl-silicon ^i(( i)rodu.,-d In- tli<- action of sodium 
lip, III a mixture of Si( ],. cldoro-lM-n/ol, and ctlier (11. 19, 1012). It 
[iirlts ,it 22<S" and lioils above ^oo ( )n he.itm.i^ with l,<romine it yii'lds 
tripheii\ l-'>ilicon biomiiic (f gl l.r,).,Sillr, m.]). 120 , wliirh on lioilirif; 
wiih potash solution la-conies tnj)henvl-''!h< ol (< gl l^i.^iOl i. m.p. 

(( . li. 57; ipoi, 1. (><)p ; P). 40, 22751. Diphenyl-silicol ((.'fili 5)2 
si Oil).,, m.p. i,;u on im-ltmi,'. > into trimolecular diphenyl-silicon 
p( \.lly>i()':., m.p. 1 1'*' (< . luo j, 1. 12571. 

I’HK.N'YI.-TIN ('('MUOI NDS. Mt fc urv diph< iivl and '-tannic cliloride 
iiiinad to form tin-diphenyl chloride i< gllji .Mii 1... m.p. .^2 (A. 194, 

I I, 0 282, .;2S). 

Tin-tetraphenyl Sn(( \;Il.)j is jirodmad h\ th<- action of tin-sodium 
iipnii hromod)en/nh m.p. 22n and b.jt. aho\i- .|2o dh 22, 2pT7). 
li\ the action of tin t<-ira( iiloride up<‘!i ph* n\ l-maym -mm bromide. 

5. Phenyl Metal Derivatives. 

1 he plieiul .nroiip ha- bM-n .nmbimd with m.ieiie-ium. iiurcuiA, 

iiml !e,i(l. 

Magnesium-diphenyl (bj i- a In-ht. velhavi-h-whiie powder, 
<li"el\ iiii.' I'eadiK" in a mixture lU beii/eiie .md < tlur. It m |)ro(luct.d 
"11 lie.iiinpr im-rcuiA -diphefu I w ith m ien* -mm p't.wdtr .m<i -ome acetic 
e-n r 1(1 i.s'o i,S5 (,\, 282 , ’,201. In air it iindt rce* - -poiit.meous com- 
hii-iiiiii ; water decniiioe-e- It vinh nth' With iormatioii of .MpyOlli., 
^md hcii/clie. 

Aitvi -M,\(,NKsirM ll,\i Mills. Phenyl-magnesium bromide ( 

d2br, ,md phenyl-magnesium iodide ‘gi'.Akl. wdl as limno- 
l" 2 "i!s .11 \ bin.upiesimn haloitls .ire iMiim d in .1 maiuh r analogous to 
Ihe -m.i.rtnesium h.doids. Ii\ the .kIimii nt mama-mm upon the 
'■till III soliilinus of bromim- .uid indnie heii/ol-. I he\ are ,is suitahle 
hr e, iitlii ii, reaetioiis .is ,ir<- the alk\ l-m.mia -imn h.oMids ; 

ill With (O.jthey unite to teimi s.dts nt .uom.uii eaibox\ he aeids, 
'•2. < Jl.r()()) j Wul, p()s ti„.\ fniin thiol-, ,uhox\ he aeich 

hJlptt.sip hcsidi's trij>hen\‘l carbimds bglldAhii ( ;'i With ( S,,. 

' 'dx) 1 hid .a ids are foTme<l, c.e. (\,lh7 >>ll. I liplu u\ l-earhinol 

hi 111, (I frojij ( jlfjM;.^dlr with phnsj^riie and iH-n.’oa' ester. (5^ With 
''I'l't.ircl oils, thio-anilides are forme«l. ( lid >Nlh ,dl^. (•’) Witli iso- 

'hnles. alkylated aldehvdimines ('..Hihri Nbll,. 17) W'ltli dia/o- 
'Mi/nbitiii,],. C jjlIjN,,, dia/o-amido ben/ol bgiljN jN 1 P I*''' hie 

''"u of nitroxvl chloriilc upon pliem l-magneMum bromide jModuci'S 
'"'"‘"odnm/.ol. (i,) Wiili S and Se. thio pheiioh and sd, no phenols 

(VI5SI!. and brtliASeli. (to) With iodine, lodo hen/ol 

■'»' (('. \ I i- 1 l<’a • bioo, 11. i.d') : 

^ ^^•2()()2; 36 , 5M7. (,io. 1007. 15SS. 2ii('; 37.S75: 39 . ',2 tub 
Wercury-dlphenyl ((«nft)ahg’ m.p. 120'. is formed hv treating 
‘"’''">-l)(‘n/.ol in IxMizcnc solnlion for s.une time with li<iuid sodium 
{Otto and nreln'r. A. 164, «)l) ; th.' addition of some acetic 
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etluT facilitati'S tho reartion. It is also ohtaiind l)y tlu* action nf 
HgClj or IlgCl'iipon plienvl-magnosiutn l)roini(lc (B. 37 , li 

crvstallis('s in rolourK'ss, rliomhic prisms, and can In' snhlinird it 
assumes a yellow colour in sunlight. It dissolves readily in hm/i ,,, 
and carbon disnlpUide, but with more <hlhcnlt\- in »'tlu'r :ind alMilm! 
in wat(‘r it is insoluble. When distilh'd, it decornpost s for the mes ji n t 
into diphenyl, beii/em', and im-rcnry. Tin* action of sodimii iij, ;; 
mercury-diphenyl in benzene solution, produces sodium arnalg.im n ,| 
sodium-phenyl ( body c.\p.d»le of many reactions (t , o,,,; 

II. l()5). Acids tiecornpose it. with formation of In iizciie and us i. s, 
salts. Haloid coin|X)unds are proilueed b\- the action of the haloi;. s 

e g. mercury-phenyl chloride ( ^lljllgt l. m p. J50 ; mercury-phenyl 
bromide ((jIl^HgHr. m.p. j/s’; mercury-phenyl iodide <^1,11 | 
m.{). Mercury-phenyl hydroxide t jHsIlgOll is producnl a!.; 

silver oxide and alcohol act upon the ( Idoride (/, pr. ('It. I. iNo). 

Mercury-phenyl acetate < VIjlIg.O ( ()( If., is abo formn! li-i ■ 
by heating b<*n/.ene with inenairy acetate to no' 120 Sniiii ily 
the mercury atom i^ easily introiluced in the place of the niie!. .m i' 
atom in other aroinatie tompouiub, such as nitro-beii/ob, .iii;ii: . .. 
phenols, benz<*ic a* id, etc., s) th.it we may sp< ak. not only of « hii ni 1 
tion, nitnygenation. and sul|>hui.ition, Imt abo of a "nienuro; . ' 
of aromatic ■'ubstanees, as a g' Ueral re.e fion. In thc'-e comi'iii I's i,' 
the mercury is rather lirndy .itta- hrd to the nueleis. When the ,s 
is str»)ng, sevt-ral H ate>m-> are replaeed. and we may obtain couii * 
hke (VfdH.gdH ()( 11,1,. Obll,!,. ami ( ^H;' • ^ '' i 

(H. 35 , 20 -^2, J.Ss t ; ( . 1 . 7 ; j ; looo, 1 . [007b 

Mercury-dlalphyls. >e.' A 173 , I's’ ; H. 14 , 2112 , 17 , j ;;] 20, 

1710 ; 22, 1220. etr. 

Lead-tetraphenyl (<VIji|Cb forrm-d by heating bromo ! 1 / 1 

with lead sidiutn and acetn e>,t< r. If nielis at 224 ' (H. 20 , ' i . 

Abo from lead < hloride, and |>hen\ bmagnesimn firoriiide (H. 37 , 1 1 . ' 

8. Suiphonic Acids. 

The e.iM- with whieh sulplionie or sulpho a< id'' are j)rodueiil T- 
tingui-'hes the aromatn hvdro< arboim from the aliphatic tomp"iii i 
in the s.iine manner as does the « a^y formation of nitro-eomp"ii! : . 
The introdiit tion of sulpho-groups. in the piai e of aromatic II at' le 
called " sn//diona/mM.” 

Formation.— -(r) The sulphoa<ids of benz« ne hydrocarbons ud 
other benzme derivatives, are . asilv ]>rodu<ed by mixing or In in -: 
them with ( oru enfr.ited or fuming siilplinrii ai id. In this matin' i i’ 
ii possible to combine three sulpho-groups with one iM'uz.ene nu< T im 

\ HO.Stbll <V[j.SO,H ! H,(). 

(2) In the .K tion of an e^■el>^s of » hloro-snlplionic acid t l.db'di 
the prim ipal products, with lan fnl emding. are tin- chlorides of di' 
sni{)ho acids (Ik 12, rH.pS ; 28, 2172 ), The reacti»m then jirocecb m 
the following way (H. 22, K. 7 pp : 

i ( ISO, OH - H( I [ C.Hs.SOaOll 
( ,H|.Sf),OH ; ( ISO, OH HjSO* f ( Jl^SOji 1. 

Sulphones are secondary products (p. 182). 
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( i) I'lirthiT sulphonio adds <-aii l„. oMainc.l from tht,. diazo-ami.lo- 
,l(riv:i(ivcs by boilin^^ with siiljiliurons arid. 

(.|) By the oxidation of Ihio-plieiujD. Tliis reaction proves lliat the 
,„li)hiii- al<im of tile snliilio-fironp is in union with the aromatic iiiicleiis 
(ciiiiparr incrraptans). 

(5) By th(‘ oxidation of bulphinir arid>. 

Properties and Transformations. Miuy aromatic sulpho-acids are 
M i \ soluble in water and crystallise with ditiiciilty. They can be sepa- 
nittd from a<|iu-ous solution in tlie form of their sodium salts by me ms 
t,| sotlium cliloride : sallin- out (B. 28 , pi). In a cathode-ray vacuum 
main- sulpho-acids can b(‘ distilled without decomposition (H. 33, 
jjoj). lht‘ ready solubility of the sulpho-acids, in conjunction with 
till ir e>isy production, nnrts with an important technical application 
in ihr conversion of aromatic dves iiiHiluhle in water into their 
sulplio-acids, which dissolve in water with ease, 

(i) riu' chlorid(s of the ai ids are made b\' actint,^ u])on the alkali 
sails with l‘()( I3 and l‘( I5. and from the acids themselves by the action 
of I’l I5, Tlu' chlorides an- converted into amides, esters,’ etc,, as in- 
(iKatrd under the alkvl-oiljdumic adds i\'ol. l.i. Tj^. e’stcrs’of the 
siiliiiio a( ids ar<' transj>osed bv aleohnl at i.|o 150 , with the pro- 
ethers (\ ol. Id. lleatiii},; wnh |)lu.nols aiul witli amines 
also makes the l)en/.ol-sul}.h.uiie e->(ers transfer their alkvl groups to 
the fnriiu r. so that thev are .treiierallv im ful as means of alkvlation 
(A, 327 , I jo), riu' siilplumamides are stable and ci vstallise well ; they 
‘in fre,|ueuilv prejiared for tiie chaiau t.-risaiion of a sulpho-aeid’ 

1 1\ dro<. arbons (tn^ether with plum 1 sulpheiusi are formed 
when die lia e aeids are subjet te»l to distillation : 

Ihi-' riijiiure is more easdy a< coinplisli. <1 hv he.ume tJn- acids with 
"'I'' ' ntiati'd IB I to 150 ’, t)r b\- disiillinc the amimtiuum salt of the 
d ['home acid, or a mixtiiia* of the h .id salt with ainiuouium ehloridi' 

< '• 16, 1 }l).S). 1 h(‘ decoinpositioii result^ with least (iitn, ult\- bv eon- 

‘ ''' 'd.C 'team into tin* <hy sulpho m id. i>r it' 'olutiou in com a ntiatfd 
^'ilphtiiK ad.i ; su|ierln'.ite<l steam is most eltectua- (B 19, (Ub 

til Mie SOT 1 bl the sulj'ho chlorides e an be lejilaced by 

'Id in,. (hrom.;h the action of Bt 1.^, In some sulplionic aciils free 
'""'I'' ‘ind liromine are capable of climinatmc the sulpho-eroiii) and 
’”^''",|'='."TMhe halogens (B. 16, (> 17 ). 

b' 1 he sulpho-group in rnanv unlplioim ids m ofii n la'placcd by 
■ "pell treating tlu'm with < om entiated nitric .e id. 
r) 1 he sul[)honic acids of the alkvl-ben/.ols. more frcpnently aiipliod 
I le form of theii, sul])hamides, yield sulpho-carboxylic acids upon 
d' 111,,,, 11^^, oxidation of o-toinol-sulpliamidc to the suljihimido 

acid {g.v.), called suicluinu, is tivhnically im- 

Ike chlorides of thaaromatic snlplio-acids bccimu* thio-pheiiols 
'du. li.m(cp.(:. .o;, lI.,W7): 

c,H,so,ci I (iH , c.icsn ) ai,() mici. 

I I'l^ iwtction, like that of the oxidation of thio-iilu iiols to siili'lionic 
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acids, demonstrates that in tlu* sulpInKicids the siilphiii is in iinna 
union witii the Inai/taie nnch'us. 

(7) 1 he snlphonie ai ids are not (Uroinposed upon hoiliiif^' tln iii miiI, 
aqueon> alkalies. Rlienols are tornu'd when thev are fused with alk.il;, s 
Ihis reat'tion serves for the t«‘clinical preparation of re''orein and (itli. i 
plu'iiols ; 

('.ll. SO^K . KOI I CJl^.O!! : S(),K,. 

(tS) Wlu'ii distilled with pot.issinni cyanide (or diA’ vi ll<»w jiiii-.a, 1, 
of pota>h) nitriles result : 

r,H,.S(y,K ; CNK ; so^K^, 

and these may he readily sajionilied to carho.wiic acids. 

(9) (. arbo.wlatfS are aKo obtained on fusin,!^' the alkali sulpliniMi. s 
with sodium formate. 

(10) Melting snlpho-acids w'ith Na amide vii'lds anilines (H. 19 , <1 i ; ; 
39 , joi.}): 

C,HsbO.,N'a : XaXII^ t'flU.XIIj < SOjXa,. 

Musnsi LfiioNu A< ii>s. Benzol-sulphonlc acid (\^H,,.so^ll, a p 
ho . b.p. IJ5 -137 , ( lAst.illi''! ^ from watn . in whah it i^ e.\i (r(ii!.,'i\ 
sidiible, in pIato> ronlamim^ water of ci\Nt,illi'>ation. 

The barium sail (C^H-Xbi.dla II. o foim^ piaiiy ilakt .n ,! is 
sparingly ■soliibK: m ai< ohol. 

ihe chloride T,.iI^ >o^( b ni p i p5 , b.j». iio (H. 25 , j.y 

('. Iqon. I. ha> a >p. < ine gravitv of 1* ^7^ at J \ . It 'T vov 

reVf'it'- ttt ihf a< id upon boihng with w it' i. 

Methyl ester, b.f) .,, 13 j (('. 190 ;. l. »,,<)). 

Th<' ethyl ester, b.p.,, i v . obtaim d l>v tin* a« tmu of rthvl .ik ii -1 

on the I liloride. h de( orujios^ tl ifiti, brn/oI->Mlphonic a< iil and iiie.l 

ether f\'ol. I.; wIn n it Inated to 150 with ethvl ak (»hol. 

Benzol-sulphamide ( ^jlfv^^ ).^M 1 m p. 150 . 
Benzol-sulphone-arilUde <\iII,>OjNli( J|,, m p. no . Ih. 1 . 1, T 

siilphamidc. of the jaimaiv basi-s .nr mo^tlv soluble m alkali , lii'i: 
beh.iviotir towards brn/ol sn]pho-< hloudc may therrfoir bf U 'd !> 1 
d' t' fniinmg whrtiier an .naim- ba-sc- is jnmi.ir v oi sm ond.nv (« p I- ^ 3 , 
477; 33 , 90O). CojK riitiaird -snljihmic .h nl split-, up tiir 1 m n/- ! 
sulphonamnle-^ mt«» tin ir i omp<.nent-. (A. 367 , 157). 

DlbenzoKsulphimide (f fiom sodmm-ben/ol-sulpliimid' 

with ben/.ol sulpho-^ hlornh' (( . ipoj, II. iiMs)- Benzol-sulpho-dichlor- 
amlde ( tjXt l^, m.p. /h \ \s formed be the a( tion of vodiuiii li\ i" 
Oilorite upon l)en/ol-s,nlj)hamide. Ihi' latter is legemiated b\ Ibl 
and Iff, with liberatioji r>f i hlorine and iodine. With alkalies in de 
cold, salts of ben/,oI-sulph<^*mon<K hloramide aft' formed in 
the alkali is probably linked to oxygen ; ( Jf,j.S( )(()K) : X( 1 (T. in"!. 
I. roio). 

Benzol-sulpho-nltramlde ( jll^SOjXHXO, emsists (»f ((.loinl - 

jdates. re.iflily soluble in water. It <leeom]>oses at too inf" ben-'"l- 
siil})homc and and nitrous oxide, ft is formed when a inixt'JO' "I 
nitric and sulpfiiiric; acids aets upon benzol-sulpharnide. Its polassluin 
salt ( ,Hjb(>2XK.XOj, m.p. 275 ’, when reduced by glacial accti« a"'* 
and zinc dust becomes ^uxol-sulphono-hydrailtle C|HjbO|NH.NH2' 
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log” with <l.'(:omp„siti(.n, wlii, I. i,ls„ f„rn, honzol sul,,l,o-, |,lori,l,. 
\viili liydra/.m h^'drato. ^ lu tnut. 

Benzol-sulphone-phenyl-hydrazide, | 4 „ nvl-lK„/ol-,nli,h.,/id,, i^,,. 
aliiivc). DIbeniol - sulphone - hydrazin (< ,ll,s<i, \ll) inn 

Benzol-sulphone-azode C n„ i’; in VmuV'nst .vitl,',’'. 

b,.xvlic a/ldcs, iiol attafkrd by li<,( uat^, ;,lrolin] (/. (j^ 

'" i-l viW,l dlbenzol-sulphon-hydroxyl- 

amine (( rllyO^ljMIll, wliirn , ;,n ako t,,. made l.v tlic intcrartion ,,f 
|„„/nl->„li.liinm m id and sialnmi m,,,,,.; ^.jtli dia/.M-l,, ii/,nl rliloiidn 

tlu' {uodnct IS benzol-sulpho-diazo-benzol-amide (' H 

X.( in.p. loi (H. 27, 5 (bS). a 

Benzo-sulpho-hydroxamic acid ( Vle.SO^.XfloH mi) i-b is 

iibtaiiK'd from bcn/.ol-.sulpli.M hlnrid. a„d hvdmxvlaniiiip,' Alkalies 
(Icuaiijx)^’ it into hm/ol-sulpbinir ai iil and hyixiintrous acid (B 29 
i55'b -J‘4) : ■ ■ , V • * 

2( oH^SO-^NHOlf : ^KOII 2(',,JbS()J< ; (XOlOj • 4ll2(). 

With aldehydes. l)eii/.o-Milph..-livdinxainic aci.l pasM< into Uaizol- 

siili'liiiiic ai'Kl and carbo-hvdrox.iinK' aci.B ((• ][ 

Benzol-sulpho-isocyanate CJI.xt.Aro, b.p... I’v.; bom benzol- 

Mi P ho-chlon, e and .live, t vanate. An o,l b-,.!,]; odour, exhibiting 
.ill (lit piopdtie. and tiaii-tnimadnu. of the i-iHVaiiatcs (B) 37 hno)' 
yi.r<u.snbut.N,t A. „ts. In Milphtmatiny/tohml-o- and p-aehls 
;■ tli); clllvf Pi-odiu ty Hie o-a.itl tan Im- t.blauietl bvini p-t.^lvl- 
h\tlia/in-o-snli)honie acitl Ir. r ti<.m the ji-a. id. The ni-acid k obtained 

fni p-toluidin-in-Hilpht.Mie at „1. o-Toluol-sulpho-chloride is a 

I'l'n'l, foiined f,-o,n t.-i..!uol-sulpi,mie at id anti Cl (('. n q(,i • 

XW) o-Toluol-sulphamlde ni. lt. at (mv ..-suli.ho-benzoie 
^ h!. m- Toluol -sulphonic acid bll, i cjl, 4 x ^11 H,() : its 
' j "IK ' 1. a litpiiil ; it. ainitle nit 1,> at 107. p-Toluol-sulphonic acid 
3 idoHb.cMXH . .jllA); nieltsat j5 . b.p. i ; it^ ehlonde melts 
•^"11'' .It i .)5 (ly nitn.): Its iMomitle tnelts at po . its 
'Ki at .S.| ^ anti it. atnnle at i >7 . Methvl ester, m.j). 2N ' ethyl 
.M (A. 327, 121 ). ■ 1 - > 

Ditoluol-sulpho-hydroxamic add (C.H. x yi^XoH 

iiiposition at i.pS . It result. Iit«m the aitiou <'t soilinin nitrite 
"I'lol-Milphiiiie acid, h ( timbims with an athlilional mi'leenle 
K' si]||)hime acid b) iritoluol-sulphonamide ;( .H.,x ).,!_,X. melting at 

i)*f 1 1 'hs ; X)*)!. I. 4 SS). l-urllu'i ileii\ati\es t)f 

I’-^';i;K.I-Milphonic acid, see B, 34, 

-\vmi,.sin,MioNp Anns. l,2-Xylol-4-sulphonlc acid: \\>MnUc 
null AtS(/mMcat i.p| . 1, 3-XyloI-4-sulphonic acid : \\s chloride 
xxn/. * i‘ntl its 14; . I, 3-XyloI-2-sulphonic acid ; its 

' melts at 95-. 4-XyloI-3-sulphonic acid ; Its chhouic melts at 
. . 'UK itsan,,(/t? at 247 . They rcstilt npian suljdionatmg the \ arimis 

2 ir.,o 


xvluls 


nielt 


1;’ ^5****®'*<*o-cuniol-5-sulphonic add i 

lenp cM ‘ at til . and the at iSi . Mesity- 



176 


ORGANIC CHEMISTRY 


PoLY-su;.PHONn Acids. Benzol - disulphonic acids c,u, ^ 

On luMtiiig benzene with finning suljiluirie ac id to joo ’ we get 
aud /)ara-l)enzol-disiilpln)inr aeids, with the funner in predoiniihiiin - 
quantity, but by prolonged heating it jiasse^ into the pura-wui' \v 
(B. 9 , 550). d/e/u-disulphonie. aeid is produeed from disulpliaiiili, 1, „i 
by means of tlie diazo-eornpoimd. 

Ortho-benzol-disulphonic aeid is formtal from meta-amido-b(H/,,l, 
sulphonic acid by further introduction of the sulplio-gioup, ;md la pi.,, 
ment of NHj by hydrogen. The melting-pi)ints of tlie sulpho-eldi i , 
and sulphamides of tlie three isomeric disulphunic acids are : 

Oflho. Mft.i Tara, 
t ,H,(S(),( 1), 1 ( 13 '" 

CjIIdSOjNH,), -nt" 2SH\ 

The corresponding ilicvanUcs, ('„ 1 I,(CN).^, the nitriles of th.* tin,, 
phthalic acids, are obtained by dntillaiion with potasMum cy aiii.i. , ! 
potassium fernx'yanide. When fusrd with pot.is>ium hydroxidf, i , tti 
mt’tti and para acids yield resorein (meta-dioxv-beiizol) ; at lower o in- 
peratures mej|irphenol->uli>homc acid ( > 1 I)S( )3irrrsults at nist 

front both acids. 

^niol-trisulphonlc acid (i, ,{, (.) is .-..silv 

by he.iting tiofas^iuin m-benzol dnnlphoiiate with (ommon snlj.!i;!i:, 
acid (B. 21 , R. .p)). The free acid (from the le,id s^t) cryslallix . 111 
long needles with jHjO ; its chlonJc nielli at iN j , i^s nnm/c at ; " 
iHi.sed with caustic potadi, it yield, phlor.^-luan C«Yf.,(t )H)3. <,r i, 5- 
tnm^'-benzol ; and ui.on heating with iM.tas.ium cvani.le it 
the trinitrile, which uport saponilic.ition becomes /riwicsom a,// 

Tolooinilsulphonic acids. fhe .ix jjo..ible Konierides are kr avn 
(B. 20 , j5o ; 29 , R ShS), 

Xylol-dlsulphonic icids (B. 25, K. 700). 

Benzol*s6leno*acid ^ hvgros< r)j)ic needh's, m.p. ijj, 

IS formed by heating benzene with seh nic and to 100’ iio', a^ well i> 
by oxidation of [)henyl-(li.eli nide wiH\ chlorine water. rt\letMii,ii. . 
on heating to iSn', yielding It.x^’gen, i)henyl-'>U<-nide, and plen\i- 
diselenide. Reduction with SHj or SOj ( onvei tsTt into seh iio-jihi ;i nl. 
With conceritrateil lit 1 it <leveIops ( I, eviai in the cold, being ledii' d 
to benzol-s/deninic acid (C. II. 20). 

Cin.f^Ko-, Bhovio-, I()1>o-, Iodoso-, Nitko-, Niiroso and .Amu'o- 
nFNZoi.-sui.PiifcMc Acids. The rhh»r(e, bromo- and iodo-lx n/ -1- 
sulphonic acids are prepared from the three amhlo-benzol-sulphoiiii 
acids by means of the diaz/)-re.irtions (ib 2 ?, ()<>)P p-Compouiid> ar.' 
the princ.ipal prorlucts in the sulphonatiou of rhlojs)- and liii'ino- 
benzols. In nitrating benzol -sill phonic arid and sulphonatmg mb"* 
benzol the three isomeric nitr(e>bcn/oRsul|)honic acids are produrol 
with the m-<Ierivativcs in predominating ipiantity (A. 177 , t)o). 

o- and p*NitrD-be<ilfoI«suly|ionic acirls arc bt*st prepared by oxid i* 
lion of the cor^pmdjng iiitro-benzoI-disulphidcH (N()j( Jl,b)e 
obtained from the nitro-chloso-ben^SbU, with fuming sulphuric -e 

(B. as, 651. c. 1903. 1.508). ^ i 
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The following table contains the melting-points of the chlorides and 


Mkta. 


Para. 


amides of the acids : 



1 ' (_)RTno. 

i 

Chloride. 

i .\nii(le. 

— ^ 



Chloro-.sulpho- . I 


I SS '• 

Hnunii-.sulpho-. 


ist, 

lodo-sulpho- . 


I 70 " 

Nilro sulplio* . 

07 ;^ 1 

ISO-' 


Chloride. 

Amide. 

1 Chloride. 

Amide. 

0,1 

l.jS" 

i 5-P 

1 ipP 

<hl 

cvp 

75 ' 

! 166^ 

-CP 

1 cs-:' 

! 

i 

ho ■ 

, lOl ’ 

1 Oil 

iSi'" 


o-Iodo-chlorlde-benzol sulpho-chloride 1( l.c2 ( ,.H,T]S()2C1, m.p. 
bo , is converted bv sodium hvdr<t\idf into iodoso-benzol-sulphonlc 
acid (B. 28 , 95). 

ra-NItroso-benzoI-sulphonic acid (B. 25 , 75). 

Amido-benzol-sulphonlc acids, (i) On sulphonating aniline at 
180’ with fuming sulphuric .icid (h lo |)er cent. StT,). tlu' })-derivative 
coiistitutcjs the chief {nodiK t. It is sulpJianilic add, important in the 
technology of dyes, and was <liscoverrd m 1S45 by (hahardt. “The 
second sulpho-grouj) enters tiie o-jxjsiiioii with the formation of 
l-aniline-2, 4 -dlsulphonic acid or dlsuiphanilic acid ; "a trisulphoiiic 
acid is not produced (B, 23 , ai.fdh 

.\mido-ben/.(^*sulphonic ^cids ar<‘ aho ])roduccd (j) by reduction 
of nitfo-ben/ol-sulpltonic a< ids ; ( p l)y heating ch!t)ro-ben/.ol-suli)honic 
acids witli ammonia in the pia-s* n< e of cojtper salts (C, 1909, I. .J77). 
(4) The sodium salts of phenvl-sulphaminic acid>, on being heated to 
t/O iSo’, transpose themseives into amid's-ben/ol-sulphonates (C. 

Hie amido-ben/.ol-sulph«>nic a< ids, like g/i c occ// and taurine, can be 

S( >0 ) 

regarded as cyclii: ammonium salts, 

I he throii amido-ben/.ol-sulpl^oiuc acids dissidc'e with dilliculty in 
'eater, alcohol, and ether. Hu* {or(hi^)-M u\ either ( lystallises in an- 
hydrous rhombohedra or in four-sided prisms containing UIoD ; these 
do Hot elthjrcsce. It is best jireparcd bv the i eduction (*f p-bromo- 
;iniline-o-sulphonic acid (B. 28 , K. 751 ; 29 , 1075 ; ('. lO'M, I- 

Ihe (»it’hi)-acid, callfd metanilic acid, ami also important in the 
technology of ‘dyes, crystallises in delic ate needles or in prisms with 
^5112^, which elilori'sce. 

, P-SulphanIHc boW crystallises from hot water in rliombic plates 
I molecule. HjO ; rtiese ctHon'Si c in air. rhey are soluble in 

parts HjO at 15'’ (H. 14 , iq.pd. It yields a considerable quantity 
H guinono when oxidised with MnO^ and lljSO, or ehromic acid. It 
yields aniline and not amido-jduumlnviu'n fused with caustic potash ; 

ike its isomcrides, it is readily couvoi ted by bromine water into 

tid)n.mo-aniline (B. 29, ^ ' . . _ 

'he sodium-arnido-bonzol-sulijlumates yield acetyl derivatives with 
‘lectio anhydride (ft. 17, yoH ; ** 39 , 15 P 1 ), whereas the free acids are 
VOL. II. N 
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not in condition to do this. This fact argues for the aininoniuni-s.ilt 
formula of the free acids. 

In tlu' o- and p-ainiilo-benzol-sulphonic acids the snlpho-gioup 1^ 
replact'd 1)\- the nitro-groiip under the action of nitric acid, nitranilinc., 
being produced (.\. 339, J02). 

p-Phenylene-diamido-monosuIphonic acid ( „II.,(S().iIf)(NH,) , ig 

{)rodii(\(l 1 )V heating p-dichloro-l)en/.ol-sulplionic acid with aniiiiMum 
in the pre-'eiice i)f copper bron/.e (('. lo<*S, II. 1 ,^ 07 ). 

Toluylene-dtemido-sulphonic acids, ^ee ( . i(|o.p I. 1410, 
Diazo-benzol-sulphonic-acid anhydrides, cw/n liiiiziih's. Swu^u. 

at id tran-^ftii in> the tluei' aniidt)'ben/-ol-sulplionic acids into tin' an- 
hydrido tif the dia/.t)-ben/ol-^ulpllunic aeid> (t p. ('. I. j(|j) . 


S( >.( >11 


d'he li\ tliatetl ^'iiljiho-at itU are ii'tt known . tliev pa**'^ at oik f inti 
anh\tlr!.h>. 1 he dlpotasslum ami the disodium salts of the .iiui 
p-ilivi/o-l)en/.ftl-'Ulph"ni' .11 ids, ( ,.ii,(.'s( rj.Me)(.\,^( ).\|e), e.xist tail) 111 
two fniiiis. our «.| uliii li l)rlongs ti> 1 he normal and the otlu i tn tin 
i>t)-tl!a/o-siMf$, The iso-s.ilt-. are piodm cd t>n dige.stnig the noim.ii 
salt#; thev uivr up nitit.gtii Irs^ readilv. and do not combine, oi .it 
le.ist with tiniit nit V. with .ir<iina!K .immes t»i jjhenoN, to \ii ld ,1/"- 
dvt s (li. 29 , T' ve I Primary potassium-too-diazo-sulphonate 

( ,.IIjf>< ijKiN ^ojl • lEr ) rt suits t.n tieatmg the conesjxiinlni:; 
tlipt)tas>mm s,dt uiifi at rtn acnl (H. 28, l/, >•'>). 

It Is rather irm irkable th.it, while t.therwisr it is only the tiifhd 


cotu^,)' -im.E of tile be n/t ne tlndriivatie* s wlm h form innei aiih\tii nit s, 
it!! fhrii' nf (ht jrr nz/KiWc 0/ anhwiridi' li'tnui- 

ii')n. 1 le v t xhibit all of the teat tiou-, of the dia/t»-t omptiiintis. 

I he dia :idt' <>1 sulphjjulii uitd. p-tlia/o-ben/o!-sulj>httnit .uni, i 
sists ig ^parmglv sohdth- white ni i tllrs ; altlntugh relativelv sl.iM' 1"> 
.1 til I/o-ImmIv', It si.UK flllKs » \p|odes spoil t a lift illsly (|V 34, I l). Ihlt' tl 
with .iloohite altohttl, It forms add , with w.itei ilic 

(lia/o-,i( kI b< I omes p-phdu>l-\ulph>m\i add , while with pol.issimn 
siilphith' tile tlipot i-siuiu '.»lt t,| p-thfx phrti'd-dilphiaiic add result-'. 
( '>nt ft mug the eft* f t of bleat hing lime up«'n di.i/,t»-ben/ol-suIpheiiii 
anils, v t ,\. 330, i. 

Amldo-azo-benzol-sulphonio acids. Ihe <lia/idi . of siilph iuIh 
at ill a(i<i met-milii a* i<l are Usrd in the manuf.u ture ef s(ilph:i[i.''ni 


azo-dydi. Ihe fir->t gioup of this great < la^s of dyes has nun 


mention ; u compris.s tin* amido-a/on ompounds, \shi« l» are iiisolu 
or tlivi;!ve with dithniltv in water. I’pou intro<lu(ing the siilpk"- 
grmii) intij the amido-a/o-derivatives it will la* discovered tint tin 
solnbilttv in general nil rease-i with the number eif sulplio-groups. H" 


alkali salts of the anudo-aziebeu/,o|-sulphoilic aenls constitute tti' 
dyes soinbh in w.iter. We shall meet with other groufis of a/<'-d\<> 
vwen vve sftidv the pheuols ; fnyazo-fompDund^. Ihe wrt/’A//n//iri'ii'" 
rnmpounds and the ht nzidin d\rs, rout. lining the diphenyl residut , 


are espen.iHv important. 

Arbitrary names are assigned tli^^sg dyes, w'itli the additinri "f * " 
letters Y (yelhnvj, O (orange), and R (red), whose nunilxT ai>pt''M 
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I, lately expresses the intensity of tlie colour. They colour wool and 
silk directly, cotton after it lias l)een mordanted. 

jumniition.- - (l) Ihe amido-azo-hodies are sulphurised. (2) The 
ilia/jdes of su4)honic aci<ls are combined with bases. 

rp(»n sulphonating amido-a/.o-benzol there reMilts a mixture of 
ami<lo-azo-benzol-mono- and disulphonic acids, known in commerce 
under the nanu'S acid vdlu,,- or pun' rv/.V;a' ; SO.iH[4]CgH,(i)N^-; 

Nli'|f'«H,!4']NHa and S().,ir4;C,ll, i ;X N Ta j f.‘ 4'jNH,i4'jS03H 
(ii. 22, M47). PeiuK amido-bodies, the sul{)hr)-acids 'are tlnmiselves 
capable again of (lia/.(»ti nig and combination, whereby \ erv valuable 
dves have been obtained (comj)are Bichrich scurlt’t}. Amido-azo- 
bcn/.ol-trisuli)honic ai id, see H. 33 , i 

The following azo-dyes have been made bv combining tlie diazide 
of sulphanilic acid with dimethvl-.miline and di|)henvl-aniine, and the 
(liazide of inetamlic acid with diphenyl-amine ; 

iT’-Dimethyl-amIdo-azo-benzol- 4 -sulphonic acid 
iTX N|l;(ailj!4 ll;i)2- at 115 , < onsi^t^ of gohlrii-vellow 

ilakes (IT 10, 528 ; 12, rpjo ; 41, 11^7). It-' sodium sill, as a dye, 
Ixars the nanus trupiioUn O, orange 111. and hduintiun. It serves as 
a delicate indicator in alkalimetrv ; mineral acid-' convert the alkaline 
(irauge-coloured solution into junk. and acetii' acid do not 

act un It in the cold (T/;. /., \ 1 . I24<t; IT 18, •;2()o). By la-duction 
hdiiuithin yiehK Miljihanilu' acid and ji.iia-.imido-dinictiiyl-aniliiie. 
I’uiiiing nitric acid sjdits 11 uji into diazo-b<-n/ol-sulphonic acid and 
2 , 4-dmitro-dimethvbaniline (B. 38, 42o<' : 41, 1080 ). 

4 -Phenyl-amldo-azo-benzol- 4 -sulphonic acid .M tj! 4 ( Jlj TX- 
NiTJfp 4 ':NlB'«H 6 It sixlium -'.lit dves wool and >ilk a Ix-autiful 
"lanf^e, and as a dve is known bv the nanu--' . flin 00, IVT 

It i> U'l-d as an iiidicaltu in alkalimetry (IT 16, 1'Ooi. By reduction it 
yields Miiphanilic ai'i*! and j>-amido-di|>hcnyI-amiiie. 

4 -Phenyl-amldo-azo-benzol- 3 -sulphonic acid is f«u nu d from 
iii' lanilic acid, and bears the nanu' u;< 7 </m 7 \c//('..\ 

Phenyl-hydrazin-sulphonic acids arc produce »1 ujeon reducing the 
dia/.idcs of amlme-suljdu'nic aculs with 'l•dn^m 'uiphite or stannous 
rltloiidc (JT 22, iv 210 ), .iiul b\' the eliifcl actiiui ot « icici'iitrated 
^'ilplmric acid iijxui |)henvl-hvdra/nis (IT 18, >172' 

Phenyl-hydrazln-p-sulphonlc acid ( Jl, (XH Xllp:'( »,B ’^"t 

"'^I'lilv solubK' in water. It is used m tlu- |uei*atation ot tartrazm 
1). having tin- following c<uisti(ution : 

N NH0jl,Su,\,i 

(OjNaT (■ (O 
N 

Hydrazo-benzol-m-dlsulphonio acid SOJlidd (.BjO iMI 

j 80 .j!I ha.s l)<'(*n jm-pared bv the reductieui id in-nitio-l>cn/.ol- 
■''‘ll'lioiiic acid, and is converted into lH'n/idin-disul|dionic. acid by 
*‘y<lro. l,Ioricacid (IT 21 , K. 23 , 1034). 

Sulphlnlo Acids, l orifuiton . (i) IB' tlu- action of zme dust upon 

, **' ' theieal solution of the snlplumic-arid ehlorules. (2) Horn the 
tttei .nid thio-pheiiol salts; 

' .H.SO.a-f 2 C-,H,SNa C.H.SO.N.O Nal l i 
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(3) By a straightforward reaction, sulphinic acids are produced by tlu' 
action of Cii powder upon diazonium-salt solutions saturated with S()„ 
(B. 32, iijb); ' 

C^HjNo.SO.H [ SO., f Cu C,H,.S()J{ 1 N, 1 SO,('u. 

(3) Suli)hinic acids are also ])ro<luccd from SO, and benzene in the 
presence of A 1 chloridt\ a reaction in which the compound CISO.^AK 1 , 
is formed as an intermediate product, riie reaction is an extrenu !\- 
smooth one (B. 41, 3315). In this case the |)henol ethers yield ahn 
sulphoxides and suli)honium bases (('. 1908, II. 237). (5) l^y tlic 

action of SO.^. or SO.d'l.,, upon [)henyl-magnesium l^romide (B. 37 , 
2133; C. 1905, I. 1133). (()) h'rom sulphones with sodium (H. 26 , 
2813). (7) By the action of KCN or sotliimi arsenate upon beii/d) 

thio-sulphonates (lb 41, 3331). (8) By decomi)osition of l)eii/(h 

sulpluHlroxainic acids. 

lU'hariour. — Fhe sulphinic acids art' not very st.ibh', and whni 
heated with water sj)llt u}) into Mil|)honic acids and disulpho.xides. 

The air and oxidising agents (especially .MnO,K (>r liaOj) coiueit 
them into sidphonic acids. By reduction, z.nu’ dust, and suli)huric a* iii, 
the sulphinic acids are conv<‘i te<l into ihio-pheiioB. 

Their salts unite with sulphur, hTining thio-sulj)honatt‘s. Whin 
fused with alkalies thev <lecomj)<)s«> into benzenes ami alkaline Mdpliitis, 
I-ly the action of thionyl chloride tin y yield sulphiiii<' chlorides (B. 41 , 
.jii-t), and with acetic anhvdride, suij)inni(' anh\-dride (B. 41, 37,2.7. 
With aldeh\de> tin* >ulphum' a( ads combine to form oxy-sulphones 
( Hjfdlif )l{)>0.j( ,jl{. ; to a^8-un>aturated aldehydes, ketones, ami 
carboxylic. a< ids thev add thcm'-< lves like sulj)!uirous acid with ft'iina- 
tion of sulphones, like (3jll.r}f(,^( )./',.,H^)('ll./( )()lI (('. 190 p I. ‘''7 (). 

Benzol-,-,ulj)hinic a< id and (piinom- unit(' to uimym. p-dloxy-dlphenyl- 
sulphone (HO).a2, 3 t i S( (B 27, 3,239) ; this also react-, with 

a numljer of other sul^^tances <-ontaining (piinoid linkages (< p. B. 29 , 
2019), B<'nzol-sul()hini<’ a< id aBo leac ts with o- and j)-dioxy-ben/.el., 
forming dir)XV-dij>henvl-''Ulj)lione-.. while phenol gives compounds like 
oxy-dlphenyl sulphide Hot „H,S( Jl,,, and aniline chlorohydrate yuhb 
amido-dlphenyl sulphide i^t jf,, (B 36, 107). 

The- alkaline sulphinate-, f<irm. with iodo-alkvleiie, mixed sulpliom 
ami with chloro-i arixdiic (-.ter-, thev form tlie real sulphinic 
(B. 26, 308, .130) ; 

(Vf,S02Na i nCO/’jH,, f'JbSOO.t'jHj t Nafd i < ^2- 

With h.rric r:hloride the sulphinic a(i<Is, in arid solution, form 
slightly soluble ferric salts, well adapted to the isol.ition of the sul|)liiiii' 
acids (b. i9fKp I. it)39), 

Benzol-sulphinlc acid f ^Hj.So.OlI, m.p. 83 ’. Zinc salt 

7 m \ 2\[.p. Ethyl ester, sp. gr. ri.ji (20'd, decomposes when it 
heated. 

Benzol-sulphinlc anhydride (f'flHjSOjljO, m.p. ()f, deli(jue<'s 

rapidly with formation of benzol-sniphonic a( ifl and beii/ol-lhie' 
sulphonic [)henyl ester f „H.S()jS(’,Ii.,, 

Benzol-sulphinlc chloride (‘^H^SOf I, cohmrless plates, m.i> - 
fumes in air, and is rapidly dixaunposed by water, with regem raliuii 
of benzol-sulphinic acid> 



ESTERS OF THE THIO-SULPHONIC ACIDS i8i 

0- ami p-ToluoI-suIphlnle acid C.H,[il(CH3)[2]SOOH, m.p. 
and '\5 (/. C/i, 54, 517 ; 56,213). Eiir further homolotnics see 
It. 32, ii.|o. Dimethyl- and diethyl-anlline-sulphinic' acid K NX H 

SOjII IS funned liy tlie mdion uf thio.iyl dd.aride upon diinetiryl- and 
dii tji^yhanilini^ (,V^310, 137 ). Benzol-dlsulphinic acid C 5 H,{S 02 il) 2 , 

Benzol-selen'inlc’acld C.lI.SeOOH, n,.p. 12.}", l,y o.xidation of 

phenyl diseleuule with nitric acid, and hy the acti.ui of H('I upon 
henzol-sTleno-acid. Oil heatliif. to 130' it passes into bcnzol-seleninlc 
anhydride (( slljSeO)./), m.p. lu.) ' (C. ipop, II. 21). 

Benzol-thlo-sulphonic acid. Us salts result from the chloride of 
iKn/.ol-sulphomc and, and alkali sulphides, as well as from the intcr- 
adion of benzol siilphinates and sniplinr (It. 25, :.(77), With organic 
bases the thio-sulphoiiic acids often form easily crystallisoil salts 
(('. 1900, I. On). ■ ■ 

J)isuiPii()Xii)i-;s OK i:siKKs or thk Thio-soi.phonic Acids. -A lkyl 
cstfis ami alkylene rstcrsiif Ocii/ol-tlMo-siiljilionir acid rcoilt from the 
iiiterai'tion of the iH)ta>siMm salt witli the cuiTojiondiii.^ bromidts 

(B. 25, 1.477). Phenyl-thio-sulphonic aceto-acetic ester ('If so s 
( il(( (.)( 11 ., )(()()( 2II5. m j). 3t» . from chloraceto-acelic ester and 
petassium-ben/ol ihio-Mdplionate (i . looo II 17.S) 

Phenyl esters bJl5.S().,.S.(Vl,- are' ohtainecl (n liy oxi- 
<lDing the thio-plionuls with mine acid ; (2) hy heatini: the sulphinic 
acKls with water to 130 ; { \) by oxidation of disulphides with hvdroLvn 
pcro.xide (B. 41, 2S pS). ^ 

Benzol dlsulphoxlde ( .If. SO^.SC.ll,, m p, 43’, is insoluble in 
\\atcr, hut dissolvfs readil\- in ah'ohol and ether (B 20, ^ouo) 

Sulpho-benzol sulphide m.p. pu . and sulpho-benzo! 

disulphide m !>• A trisulphide, m.p. loj®, result from 

tfi'' action of iodine and of dilorine upon potassiuni-bin/ol thio- 
^iilptioiiate ; also from l)cn/.ol sulphinates and ben/ol thio-vulnhinatt s 
\vith oilphiir chlorides (B. 24, ii.|r ; /. />r. j, go, up 

Disulphones, like diphenyl-sulphone f JlsSO, M) li\ m n m, 
phenyl-tolyl-dlsulphone CJ H.,. ‘m p: idd '. Ditolyl-di- 
ulphonet lP,(Vl,S(),.S().dVl,( ll,.,„.p. ' withileo.miHisition are 

"iiiKd by tramsixiMtioii of Milplnnates with Milpho-chloiidev (C. iSop 
• /ID). Also in small quantities, besides sulpho-at ids. durim: the 
I'M' .diou of brn/ol-sulphimc acids witli MnO,K (( . kio's, II. mj-). 

'' I'atiuf^ with alkalies thcN' dc» (»m|>ose into a mixtiin' of sulpliinaus 
'‘"'I ^'nidionates. ^ 

Sulphoxides. Alixid anmiatic-aliphaticsulplu^xiilesan' hunudfriun 

<DVl-alkyl siilphidi's by oxidation with llA)^ (B. 41, jSp, ; i,hk). 
.’n'O. or from lh('ir dibromo addition products by tlu' action of water 

Phenyi-sulphoxy-acetlc acid ( Jl.SOi H./ oon. ,n,p, nb i<; .pht 

1 'b heating with mineral acids into (hio-phenol and glycolic acid 

Diphenyl-sulphoxlde. thumyl-hnno! m.p. ‘ 70 ", is i>ro- 

of \l Cl / iictionof bOj or S()( hjupon ben/cm s in ih.' presence 

WII C \ ■ ,1®’ Vr' • : (-) l>V 0 X 1 , 1 ., (lou of .hph..„yl sulphide 

'li.'lliri C *1 1 ^' (i) *>>■ the action Ilf thioiiN l chloride or 

hot '’Uquiitc ujHm ]>h('nyl»inagnesiiim bromidi' (B. 43, iifs) 
permanganate oxidims it to <liphenvI-sulphomx 
P OQyMelenium oxide (( prepared by oxi- 
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Sui PHONhs.- lh(.‘ alkyl-arvl sulphotu's are isonuTii' with tho 
ot thr alkvi-sulpluinic acid^ Thcv nsi.lt tn.n t V , 
ind th.' -dl'vln.r ]'h ’ / ' ^roni th(' sodiuin siilphinatcs 

t) ih,^ purely anwuific sulphoues are obtained (ii 

with 111' ;t < Idoro-snlphonie arid upon l)en/enes (tot^ethei 

\\ith Miljdionic ands . j(gIL • SO, ((' |1 ) , ii o- /,) ) 

rJ i"' * "'• i"»'" 

' 

a'';;,;,::;: 

aj..soa,.aaar,,.- 

111.' sii",' l)h. nvl-p-t„lvl -iilplio,,.- result, frr.ni l)eii/.(.l.siilp||„njr arid 

IS vvrl/rK/ tphl '■isn^'ir x' //i<i/ Mr /,P/„ 

oxt, a/t;;/ ( 1 ,. (b) Nitro-subMituli'd snipliones are re idiU 

formed fnim o- and p-r|don.-niin.dieiiz,,|s wm, snipliin.ites (n' 34 

■ .V» (;. Ovy. .,n,laniido..„l,.ntn,ed Mdplioties re.nit fr;,,„ u,' ^ 

" Phpnvl" .h"i' ' ' 1 'i'’ 'l''i'>oim inline rlenvatives 

Phenyl-ethyl-sulphone alcohol < jl >(), ('n!rii.!,)|, ' 

■iTwell snlpliinai',’ 

ethy,ene:di 5 ^henyl.disulp;:npV:il"^^^ 

aceVicic'idi;i'CM, 7 V(:'l;;':i^ i'"'''";::;, 

nitot (),,anfl Phenyl-methyl-sulphone ( J l5>( Phenyl 

l» lA.I sMlphiiiate and .liloro ac etamide (( , i,,,,:: | ,,,,c 

sulpho-aceto-nitrile ( ,ll,iSOj( Hjt 1,1 p. It I . ' ' ’ ' 

l.vtl,''’,,'i,'l''r'’rr'l 'I'i ’'''r"'’ pl" 'ivi ''nllcholle- 

M I '-'"Iniin. Imt not l.v alkvis (Ii. 22, iti; 

23,it,.,7 /. />r, r/,, a, eo.cA: I. II, ,-s,c ' ".Ml/. 

Phenyl-allyl-sulphone < ,11.^0,. i ,11^ .s anCil (A. 283. 

I - ’ • !|7‘ oi'''' ^i< i'l\ nieltintt at its and 
sMi;,l„ m cf’il ' '’'VT '’"'-r nn.xccl fatt\ amin iin 

n h I r '■■"■"■'v, have also I,,., ,, prepared ’ 

in, ,s»/^/,„-/ir„r„/r, n„ ll- 

nzC dohcm "'l <lislilla.ion d 

(' ,na 2 > ar c </,y,r„v/ uilpimxul,- (sc-e ahove) ; further from h. nzol- 
he !/or'‘am K "’'■^- '■0-<l.|.henvl, a^ we ll as tmin 

I r^minm 1 ^''T’ 7.? "" ""ll'hnrvl c hloride u.lli 

c n I n, ' " ■ainverted inle 

h c h nlphonic^ acad vvhe t. cltKc sted wtih c c,„,.,.ntralc.d sniphnrir ac id 

in t c h ■' i 1 ' V T ■' “f ■ Kas, .t is clcacinpos, ,1 

intc, eh Cro-hpzol and the ehloride of lK n/,..l-siilphonic arid. 

ithsolphiirorselenmm it forms the <liphenyl-sul|)hoiie : dtphonl 
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sulphide or diphenyl selenide (B. 27, Sodium converts it into 

sodium-benzol sulphinate and diphenyl (B. 20, 2813). 0- and p-nitro- 

diphenyl-sulphone NOgty f4S02(\,Il5 m.p. 147'' and 143'' ; and 2, 4, 6- 
trinitro-diphenyl-sulphone (NOjliiCaHaSOsC^Hs, m.p. 233"", are formed 
from 0- and p-nitro-cliloro-benzol or picryl chloride with sodium-benzol 
sulpliinat(‘. Diphenyl-selenone (bglljlaScOo, melting at 155° and 
l)oiling at 2 yV\ results on oxidising diphenyl-selenium oxide with 
j)()tassium permanganate (B. 29, 42.1). On heating alone it di'flagrates, 
gi\ing off its oxvgen and forming a stable diphenyl selenide, 

7. Phenols. 

The ])lu‘nols an* derixa'd from tlu‘ aromatic hydrocarbons by the 
replacement of hvdixjgen of tlu' Ix-nzeiie residue by hydroxyl. The 
phenols, like the- alcohols, are dis(inguidi(-d as mono-, di-, and tri- 
lu'dric, acc()rding to the' number of hydro.xyl groups which have entered. 
.\11 of tin- six h\(lre)gen atoms in be-nzeiu- can b«- replaced lyv hydroxyl 
groups. The phenols corre-spond to tin- tertiary alcohols, as they yiehl 
neither acids nor k<-tones uj>on oxidation. Their acid nature, dis- 
linguishing them from ah'ohols, is goxe-nn-d by tin- more negative 
iKilure of the' pln-nyl group, and is enhanced by the- entrance- of more 
negative* grou|is (see Picric acid ; lOO.',. l..’>2b; 11 . 717). in contrast 

to tin* phenols, tin- aromatie- alcolnds, whie h an* their isoinerides. and 
h.ive- the hydrogen of tin- side--chains n-placed l)y hydroxyl, approach 
the alijihatic alcohols in their be-havieuir. 

Various n-pre-se-ntatives of tin- pln-nols ha\'e In’t n found in the 
wgetabh- kingdom. 

>ome of them oce'ur already formed as ])henol-sulidif>nic acids in 
the urine- of mammalia. In tin- organi-'in ol tin- latterniany organic 
hedies are Dxidisi'd te) pln-nols ; be-n/e-tn- to jiln nol, l)r<aue)-lH n/ol to 
hroino-phenol, aniliin* to amielo-jdn nol, pln-nol to hydioepnnoin-. In the 
lee .i\' of albumin the pre-se-nce ed pln-nols has alse) bee n e stabli^ln-el. 

Phenols are- produe-ed in tin- drx' distillation of wooel, pariicnlarlv 
heo h-wetod, turf, bituminous co.d (B. 26 , K. i.stb ainl anthracite- coal. 

1 o i-^olate* the phenols funii co.d-tar, shake- tin- lalt«;r with caust ii alk.ili, 
in which the\' are soluble. .-\('i<ls liberate- tln iu freem thi^ solution, anel 
th( n they c.in be* purihi-d bv fnn'tie)nal distillatiem. 

•MoNoiiYiutir PtlKNoi s. In addition to tin- nn'th(Hl'> ed formation 
)n -4 given, tin- following .in- we>rthy ed neite- : 

(1) rin* d(-compe)sition e)f tin* di.i/e)-ele-iivaliv« s. e spe cially their 
"Uljihates, with boiling wate-r or copix-r sulphate* solutieen. 

(2) h'usion of the sulphonic ae his with pe'tassium or sodium hvdrox- 
•'P. riiis reaction was discovered in i8()7 by Kekule'*, Wurt/, and 
Ihisart, independently of e-ach otln-r ; 

(Vls.SO.K I KOH I SO^K.. 

In practice this me'thod is usexl to obtain phenols from sulpho-acids, 
tile operation being cairie'd out in ire)n ve’sse'ls. 

Ihe experiment in the laboratorv is execute-el in a siher or nickel 
*lldi, the fusion supiTsaturateil with sul[)huric acid, aiul the phenol 
^'^tracted by shaking With ether. 

In fusing sulphonic acids or phenols containing halogens, the latter 
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are also replaced with formation of polyhydrie phenols. Occasionally 
the siilpho-^t^roiip splits otf as sulphate and is replaced by hydrogen ; 
thus, cresol-sulplionic acid yields cresol. 

(j) The halogen benzene substitution products do not react with 
alkalies ; but if nitro-groiips are present at the same time, tlie halogens 
are replaced evim by digesting witli atjueous alkalies this will occur 
the more readilv if the nitro-groups be multiplied. In this resptt t 
they approach the acid chlorides ; 

t 11,0 i Hf l 

l*icryt chloride i'icric acid. 

(.|) The amido-group in tin* nitro-.unido (leri\'ati\'es c'an also In 
rt'placed l)y hydro.wl on boiling with a<|in'ous alk.dit's ; ortho- and 
para-nitraniliiies ('gn4(N'0.d.NH., (not meta-), yield their corresponding 
nitro-phenols. The ortho diiiitro-jiroducts react similarly 

(5) Small <|uantities of jilienol . an be obtained from ben/.'iie b\- th< 
action of ozone, hydrogen pero.xide ([lalladiiim h\<lride and water), .md 
by shaking with sodium liydro.xide and air (P>. 14 , 114.1). d" 
addition of oxygen to benzene tlirough tiu' instrumentality of aln 
minium chloride. 

(b) By the />rcaA'/ng dn^ n of jdienol-. .irboxylic aci<ls, when thiir 
salts are sul)jected to dr\ di-^tillation with lime, 

(7) The synthr^ts of the higher phenoh i)\ introduction of alk\ is iiiio 
the benzene nncleus take^ pl.ic.- nadily on heating the phenols with 
alcohols and Zn(.l2 to 200 (li. 14 , iN.}2 ; 17 , (dx) ; 27 , 1614 ; 28 , 407) : 

(VijOH • (f ir3)2('n.rH,.()if (biya* ii:4:( eH/ijoii. 

Alkyl ethers of the jihenols are simnltaneouslv produced ; metlul 
alcohol yields only ])henvbmeiliyl etlnr 11 .,. Magnesinni 

chloride (li. 16 , 742) and prirnarv alkali sulphates (P>. 16 , 2541) 
the same condensing {xiwer a> /n( 1.,. 

Phenols, under tin- intluem e of ( (Uicentrated sulphurii acid, 
takf* up unsaturated hydroi arbons c.g. i>o-am\ lene and form alk\l 
phenoh (B. 25 , 2040). 

(4) The introduction of alkyl group-, into the phenol mieleii^ hv 
mean--, of the aliuninimn or ferrie . hloiide reac tion is not simple (cp, 
B. 32 , 242.1) ; the phenol ethers an* more suitable. On ethvlation of 
phenol by means of i ther and aluminium ( hloride, sc'e B. 32 , 2 pji. 

Belurvidur ; Rrphicemcnl <>/ (lu' Ilvdroycn Atoms, (i) Tlie ( liaraeter 
of the phenoB, rec ailing the acids, e.xpress. s itself in the ease with which 
they form salts, parti< ularly witli tin* .likalies. The hydrogc'ii of the 
hydro.xyl group i-. also readily replaced (2) by alc ohol radic les and 
( ;») by ac id radn les. 

(4) The* jjreM-ncc- of an hydroxyl group in the* place of an aromatic 
hydrogen atom n nders more* easy tlie snbstilution of other hydrogen 
atoms by < hlc»rine, bromine, and the* nitro gnuip, 

(5) The phenols unite* with the* <liazo comjjoiinds, forming azo and 
diazo-clyes : oxy-azo de rivatives. 

(b) Colour Reaclwns of the l*hrnols. On adding phenols {mono- cr 
jxdyhydric) to a solution of KNO, (b per cent,) in concentrated sulphuric' 
acid, intense colorations arise ; with common phenol we get first a 
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])io\vn, tlu'ii grtH’ii, tiiid finiilly a, royal-iiluo colour (reaction of Licber- 
mann) (sec JL 17, 1875). ])y(‘s are produced in this manner • their 

diarader is as yd umexplaiued. They have been called diiihrolns 
(H. 21, 249). Ihe jdicnols alford similar colours in the presence of 
sulphuric acid, with diazo-comjiounds and nilroso-derivatives. Ferric 
chloride imparts colour to the solutions of most phenols Mercury 
nitrate, containing nitrous acid, colours ueaiiv all the phenols red 
(reaction of Pluggc) (B. 23 , R. 202). 

RcpUia-me>aoflh,’Hy.lmsyl(.,-„up.^ (7) WI.rn ]i, Med with ziiir dn.t 
the phenols are reduced to h\ drocarbons. 

(S) Tlie o.xyt'cii of tlic simple pli.-iiols is not wrv eavilv rcphcfd 
liy chlonno wlu-n pliosphonis itcnta. Iiloride acts ui>on tlnm I'hcnol 
Itself has given the bodv ( ,1 l^t )l-( I., The i.enlaehlorid,' acts with 
greater isise np,)n the nitro-phenols, forming nitro-chloro-heiizols 
(q) I'liiisphorns sulphide converls the phenols into thio-iihenois 
( 10 , 1 ) Ihe anilines result mi heating with zinc atnmoiiiiini chloride 
(lo/i) In the alktl i llnrs of the iiilro-iiheiiols (as with the acid ' 
esters) we can replace the OH hy NIC, on heating with ah'oholic 
ammonia. 

sc b ? ‘oxidation of the alk\ l residues of homologous phenols, 

AbuVctir (I) ( nmpan- methods 7, 8. and g, upon the 

replau in.-nt of the aromatic h\(lrogen atoms of the i)luno]s In- alkvl 
groups. ^ ■ • 

(2) 1 he alkali salts of the plu-nuls are converted hv carbon dioxide 
at higher temperatun-s, int(» the alkali salts of oxv-acid.-Mnm/- 
carboxyhc acids (comjxire salic vlie acid). ‘ 

baligumiiO^' formaldehxale to phenol alcohols (see 

nna^'iSn';;;.';:; "'»■ ^cd 

l.h,aivl-n,''.He‘'''T',’V'?'T,''’^ •""> from tri- 

Iheir aeli' Ti 1 ^ ‘ W ’ -l. ure ohiained liom the jiheiiols bv 
on T '’'■"Z‘>->'ichloridc C.Hs.Ct I,,. 

(■ ) 1 he so-called phthalcins are combinations of phthalic acid 

''"eiirw" I, r 7;r’r reaetions 

“l>y;lrides oi diha7Aa;d,oSl'7!mk' 

'■'teisstnivdr'^^^''' <''’'Oii>-ting phein I va|Hnirs mixed with 

^'r^Td e niekel at -M.V. bo .the phenols 

IzS(i). * >»'Miliydru-ph<nols (f, hhv). I. g;,) ; sic also H. 40, 

currents, cyclo-hgxanone is 

'it 

•I'Ml dewniDosme ’li, . “i l ^ <•"' pl'enols willi eliloniie. and 

EFN/Hm iMWitlon products with alkalies. 

■o-PiitNOL. Phenol, carbolic aeiJ, ( .IIj.Oll, in.p, .(j’ and b,p. 
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183° ; its specific gravity is i-o84 {o‘^). It is obtained from amido- 
benzol, from beiizol-snlphonic ucicl, from the three o\\ -lienzoic aci(l>, 
etc., by the nK'thods previously’ dt'serilied. It occurs already fornud 
in CdsfornuH and in the urine of the herbi\ ()ra‘. 

Commercial phenol is a colourless, crystalline mass, which graduall\ 
acquirts a naldish colour on exposure to the air (1C 27 , K. y()o ; ( 
i()0(), II. 5<i;). Pun' phenol crystallises in long, colourless [irisms. It 
possesses a characteristic otlour, burning ta^te, and poisonous and 
antiseptic properties. It dissolves in 15 jiarts at jo ', and very rea(ii|\ 
in alcohol, ether, and glacial acetic acid. It is \-oIatile with steam 
b'erric salts impart a violet colour to its neutral solutions. Hroiiiim 
water prei ijutates : j. -tnbiomo-jihenol from even very diliiii 
solutitjns. On introducing idienol into the organism, it occurs m 
the urine as phenol-glucuronic acid (\'ol. 1.) and as jdienyl snljdnuir 
acid. 

Dijihenols Cj.dI^{OH).^. derivatives of diphenyl {(j.v.), are jirodinvd 
on fusing phenol with caustic pota-h. 

I)iph<.'n\'U'nc is produced when phenol is distilled o\'er h ,ul 

o.xide, Aunn n snlts whrii it is he.it< (i with o.xalic or humic ac id ami 
deh\-(lrating agents ((/.c.). P<itas-^ium jiermangaiiate oxidises j.duiid! 
to inactive or meso-tartaric acid (\’ol. Ij. .Monf)>i)(rsiili)honii- ai al 
oxidises it to p\rocate' hin and h\ (Inxjuiiione (/. pr. ( h. 2, 68, 

( hloriiif finalK' clmnj' s j>heno] to keto < hlornh s, whit h art' derutd 
from dm and tt'trah'cdro b. n/ol (l>. 27 , 5 ('hloriiie and t'aiistii -oda 
con\'ert jtheiiol into trn hloro-R j>entent'-(iio\\ -carbox\ he acid. The 
most important r- at lions (»f phi ii'il ha\'e bet ii prev iously dt st rih'd, 

}{i-tnrx. kiinc'e ilist t.v. ndliN ; f I jtheiiol in t tial-tar and calltd it 
carbon-oil at id, or t arbolit at itl. He ,ibo obst rvi d tlu' physioloca a! 
properties it [>osSt s-;ed in tommon with creosote. Laurent, in 
lir^t o!)taineil it pure and gave it the names hxdrd!i dc phinxlc or ui a/V 
piienufUf', from (pah-eiv, tt) illuminate, pntbablv be« ausc it 01 1 airs in tie 
tar prt)dii(fd in the m<mufacture of illuminating gas, (leihardt, wlm 
prejtared it from -ali' vlif at id, introtliiti t) the name phenol, iutln aliiic 
therebv th.it it was .an ah olnil. In i 8 t»; Lister, of (dasgow, showtd its 
great imptutaiiie m surgefv as a disinfet taut. 

Phenolates. /V/cm/As, pnta^'^mm phxudtc (^IIjOK, ami sndiio'i 
phen-dt » qlldJ.Na, are obtametl bv »liss<»!vmg pin ni>l in caustic potash 
ttr st)d.i, ev aptirafing flu' st>lution, and sharply th\ ing the resirhie. H<ith 
salts tlissolve rt atlily in water (H. 26 , R. 150). t .arlxui dioxnle ''• t"' 
[tiiemtl free froui them ; it m, therefore, not soluble in the alK.ih 
< arbonalt s. 

Calcium phenate (f -b -'nd mercury phenate (f enjL 

(Set; IL 29 , R. 178, h>r the cornpournls of the phenols with almniiiniiu 
I hloride ; ami see Salif ylic acid for the action of ( ( upon dry plienatto.) 
Aluminium phenate (< ,H5^^)e''l. heating phenol with Al. It ■* 
glassy mass, melting al>out ((’. t'jofg II, ir.f). f)n combiiialioiis 
of phenols with Al < hloride, see H, 29 , R. 178; with nitrogen ha^cs, 
H. 35 , IJ07). 

IIoMoi.ocaujs Piri'NnLs. If is strangi' that the crrsnls, .\s well as 
otlier higher phemils, < annot l>e oxidise<l hy tin* rhroniic acid nnxtine . 
the OH-proui) prm'Hts the oxidation of the alhyl (groups hy chromii 
acid. If, however, the jihenol-hyrlrogeri is replaced hy alkyls, or add 
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radirlt's (in the phenol ethers and esters), then the oxidation of the 
alks'I <lo(S take [)lare witli the production of ether acids or ester 
acids. 

rhe readily i)re])ar('d sulphuric, or phosphoric, acid esters of the 
hoinolof^^ous phenols an* best a<la]ned for oxidation with an alkaline 
p!'ruianf;anate solution (H. 19, whereas the fna* phenols arc 

('oni[)let('lv destroyed l)v this reagiait (coinj)ar<‘ oxidation of jdienol, 
ah' ive). 

riie oxidation of the alkyls in the suljduj-acids of the homologous 
phenols is similarly inlluenced by the sulpho-grou]). In general, ucga- 
lirr iiloms, or '^rtuips, prcicnl the oxidation of alkyls in the ortho-position 
hv acid oxidants, wheriais alkaliiu* oxidants c.g. KMnO,- do precisely 
(he rtwt'ise, in that tlu-v first oxidise the alkyl grouji holding the ortho- 
pn>itioii (A. 220, K)). d lie nu'thyl groui)s of the methyl-phenols, such 
as the cresols an<l xylenols, are converted by molten alkalies, with 
th<‘ addition of l*b() or PbO.^ (Ik 39, 7 <) 4 ). uuo carboxyl groups, 
and theia* rc'^ult t>x\' l)en/<»ic acids, oxy-toluic acids, oxy-phthalic 
at i(b, etc, (co!ui)are the like behaviour <tf the homologous pyrrols and 
iuJifs). 

p-Alkvlated halogen phenols are oxidised by nitric acid to so-called 
qiiiiiitroN and (piiiioU, whi<h sub'^taiicts are dealt with in ctinneclion 
with j)seudo-i>henol bromides and methvleiu'-tjuinones m tin' chapter 

eii ■' I'licnol . 1 !Ci‘itr!s." 

(Uher transposition leat tions are gi\en above*. Tin' licpiiil homo- 
Itgeus ]d\enols are particularlv charaeterise<l l)v the melting-points of 
their beii/ovl estefs ; tln refore these wall Ite given in ('onnectimi with 
tile V. It ions members. 

I. Cresols, ow-fohods, ('l{.i.(' 6 Hj()li. -The three isomerides occur 
ill I <i.d-tar and l)eechw»»od tar. 

riiev are obtained from the loluidins by method I., and from the 
telunl->ii!phonic at ids bv inethotl 11. I hev have a similar odour, but 
il Is more disagret'abh' than that of phenol. I'hev are less ]>oisonous. 
■nid ,ire disinfei taiits. I hev arc changt'tl tt< toluol when heatt'tl with 
/ill' dust. Sodium anti t'arbtui dittxide produce tin' correspt»nding 
' leMitinit- acids. 

>ee abtive for tlieir beiiavitlur towards iuolt<'U caustic potash and 
"tin 1 oxidiMiig agents. o-(’ia'sol i'^ obtained fo'in iMixacrol. ami the 
in-i'o'U' from tliviuol (st'c below). I he latter is alst* jn'epart'd fittm the 
'hi’ioinide ttf svnthetic /^-inethvl-keto-K-hextne {o.'c.) by the eliinina- 
ti"n of hytlrogeii bromide (A. 281 , <)8). 

o-Cresol, ji, m.p. 41 . b.p. iSS 

m-Cresol, it, .T' •- •• , 

p-Cresol, 1 1 , -t \’-/o/;/e/, , M • 

In nic chloridt' colours o-cresol blue, llu' ermh' cn sols are used 
' 1 ^ disinfet'tants : crcolin is a solution of the crmle t resi^ls in alkalies ; 
' nse/m i^ ;i solution of the same in resin st»aps ; wluh' /vn»/ is a stdiition 
"I ' Hide ( ill oline s«).ips. St'c Ik 14 , <> 87 . for the beha\ iour of the 
' " ■'ols in the animal organism. 

s. Phenols ( .11/ )H. ()xy-<liniethvl-ben/ols and t>\y-ethyl-lH'n/.ol. 
IIh' six possible xylenoll f,ll,(l H,),.t)M bavo boon prop.irod. 
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mISSenoI: ; '" "-V' 

p-Elhyl-phenol, ni.)). ,(5 , ., 215’: „ " ” 

.!■ Phenols C,,H 01 1. Mesitol C„ll,(('lfj),|.()|[, f,,„„ amid,, 

mosi Ul.-iu' ami mositylom'-snlph.iriic a, 1,1’. m.p, (,s ' ami hi) 

[i|OII^j..,,5-Pseudo-cumenol (■„U,(( ir,)^,,()ll. from |.s,.m|, 

Milplumu a, 1(1, m.p. 7 5 ami |,.p. j 52 (H. 17, ..,,71,) o,, (|„. p,, 

iiiti pimlm ts „t ps™,l,.-,anm ii,,|, ami tlu- f.,rmali„n ,,f pM Uil.i-ph.-m,! 
bn.midi's. msi.li.hk.m alk.ilios. sc- \knhoh" 

m-n-Propyl-phenol, fn.m is,>-arn.l. m.p. and h.p, 2 j,s (l; ?a 

dr' ' ui,l'’h"d'*'^°f'’^'''’*''''“i' ■ P-Iso-propyl-phenol mrlm .n’ 

1 . .11(1 bells at 22 ,, _ It IS ,il„, pi,„l,i, , ,1 .d,„i 2 with liv,b,.,piiii,,m 

,11 dn(.mi>,.sm^> diphni.,|-s-pf,,p.m,. (( 1 1 ,),.( (( ,.II i || 1 1 ,,' (i,-,,,,, ii,,. 

a tion of f,mm,,, hv,l,_,„ l,l„r,c .„ „1 „„ .w,.-,om.' .d,,! pp, „,1, „ i, 

molten caustic iiotash (H. 25 , R s'|| id 

d; Phenols <;,„H„,. )1I. |■|„.(v' .u,. , 

lh\itK,l aiid (arva.i'ol mnit imiico. l|„.v v, y. t.ibl,- 

Ibith me derivative, of ordm.u v p-, vmol. .(,,,1 , ||„. 

Tlivim,l wh,.,, beat,,! will, l-j), bre.iks dowi, i„to p,„pvi,.,„. at„! 
aml (,s l,’s,!| ' ' '""'I'" llealmellt. vi. Ids iuopyl. li, 


Carvacrol 


' I'rttpyl ph. ii.tl < Jf- < JI./ ‘ 

' ■ ‘ 'I II, 

• iT<.i)\I pli^ ri.tl ( .,IL .II.,<| ' ' 


Thymol, meltimr at 1, ami b,.ili„2 at 25,, . (ivd.dlis,, ,,1 I,,,.,. 
1, (loin less plat,,, (t with ,vmo ( ,,ll,, .md ihviii.,1 (' iF ' 

■>. 0,1 of thyme (from Jh^nn. (((/y.,,,,,. ,,(',1 the oil? „| /v W a',.: 

.u(d.iw./a 

I m.d'wi'th'l'! m ' l P'"'' ' l’"•■ lpH.,le 

Ihuiiol with ludr.Khloiii .(.id It Is .irtiti.iallv prep.,,,, I 

1 ™',' b' ' ' v'l'' ''''""""■-me,itli,.,„-. bv th,' -phi 

Ordinary cymol is obt.ii,i,'(| by di-iilliu); j, wjih I’S. Thviiio- 

(juinofiir (({.V.) Is pifMliu'i d iti its ^ '* 

Io.line ami ic ,,„,a,|, dl-lodo-dl-thymol, 

Ri' ,‘nm ' ''■•‘ 1 ( 1 . I, a- bee,, s„bs,i„„,.,l for iodof,,,,,, uml, , 

ifM ii.iriH s anstol .inil annidahn. 

(■ r?,"/'??!’?’""'”’'’ ‘"“I iTomillatlon of tlivillol. ms 

w„lfTeT“,'’ “'■■""'h' •>' o a,„l boilm,. at 2 !<( '. iso„„ ,„ 

witl thuuol, oi.iir, alr.-adv foiMicl m tl,,- oil ,,( ,,.rt,,l,i v.„i,ti,'s of 

/"v"'';"" .,„(i i, obt.,i„e,i iso,,,,,,, 

ra? ' o ('/a' )‘-nla„„ (l in (he oil of t „n „n, 

In.l firiO^dl" ‘' ''7'",'"' will, Klari.il i>l,ospl„(ii, 

• ‘i* fnrllicr prepared by heating eattiphoi with 
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iodine (1 part), usinj^ a return condenser. It is made artificially from 
cvinol-siil|)h()nic add (IL 11 , 1060). 

Distillation with converts carvacrol into cymol and thio- 

carvacrol 

s-Carvacrol ((d{;j)[jj((:H3)^(:Hj5](Vjl3l ij()I{ melts at 54'' and boils 
at 24L' (H. 27 , 2447). Methyl-p-norm.-propyl-phenol (CH3)[2]C;jH7 
j^lt'ylljOlf, from the corresponding siilpho-acid, boils at 240"" (B. 29 ,^ 
K. .tl 7 )- 

p-Tertiary butyl-phenol (('lf,)3ri4’(\.II,[i'01I, melting at 98^ and 
boiling at 247', is obtained from isobntyl alcohol, phenol, and zinc 
( liloride (lb 24 , 2974). ( txidised with Mn(),K, it gives Irimethyl-pyro- 
ra('emic acid and trirnethyl-acetic acid (A. 327 , 201). 

p-Tertiary amyl- phenol (rn^)..!! ..ll^){';4jC6H,dhJH, melting at 
() ) and I)oiling at 2 b() , n-sulls from the action of ZnClo u]>on iso-amvl 
alc ohol Of tertiary arnvl alccdol, and from iso-amvleiie, jiheiiol, acetic 
add, and sulphuric acid (lb 28 , 407). O.vidiscal with Mn(),K, it gives 
(limethvl-ctiivl-j»\ro-racemic acid and dimethvl-ethvl-acetic acid 
(A. 327 , 2oib 

Diethyl-phenols, tetra-ethyl-phenol (lb 22 , 417; 32 , 24()2). 

Tetramethyl-phenois (lb 15 , 1^42 ; 17 , ioi<> : 18 , 2N42 ; 21 , 1*45, 

Pentamethyl-phenol, imj*. 124 , b4). 2()7 (lb 18 , iS2<»). 

Di KivAii\i s or im M< )\< 'iiviuo'' Pin-xois. 

1 he lu'ha\ ioui of (he phenoD was gi\ cn under the exami>h' selected — 
d'diiiary phenol. Because thi> (Mn be olitained witli (omparative ease, 
nime deiiN'ative^ of it. than of it> homologues, have been ])repared. 
In (he following ]>agt s the d< riva(i\ e> of the homolugue< will only be 
brought foiw.ud and diM'u-^ed in caM- thev ]a)»e>> theoretical or 
I'lac tii al \-.due, and tin n in connection with the compoun(D of the 
I'orre-^ponding j'ht-nol. 

Phenol-alcohol Ethers, (i) l ike the etln ix of the ali|>hatic abadiols, 
tln v H'^ult from the interaction <'f alkvl iodides and idu'nates. The 
pill iiol i^ dig«>t''d with caiiNtic jiotadi, aiul the alk\ l ioilidt’, or methyl 
• liloi icie, is (. oiidin te«l ov<-r "odiuin jdmnate heated tc> Joo (lb 16 , 

-51,;). 

(2) By heating a mixture of the alkali "alt'' of the ]dnmols with an 
'At ( s^of alkvl "ulphale". in a<pn‘oU''or alcoli<»ht' solution (lb 19 , K. 149)- 

(.;) Toge ther with hv<haH arbons mi de« omposing ben/ol-dia/.o- 
'"iiipoumls with alcohoD (B. 25 , 1974). 

( 1 ) By lieaiing jilu nvlo arbeuiic alkyl ote i with elimimition of CO^: 

TJliOCHj . O),, t 

(li. 42 . . ., 57 ), 

( 4 ) lb'' i>henols are conveite«l at ordinary temperatures by dia/.o- 
"'‘tliam*, with ('volution id nitrogen, into their methyl ethers (lb 28, 

' 57 ) : 

(',11,011 i( II, N, ('Jl5(H'U3: N,. 

Biinethyl sulpha! <' (( Ibi).j|SO^, p-tohiol-sulphonic ester, and other 
bodies have been ri'conmiciuled as practical alkvlators for phenols 

327, 120; B. 27, K. 955). . 
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(()) heating the phenol ethers of phenol-carboxylie acids with 
lime or baryta ; 

Cl >* 

COjHiiiC'dldflOCHa - C«UyH'll3 

Anisic acid Anisol. 

Boiling with alkalies does not change the pluMiol ethers. ()nl\ 
after long heating with alcoholic potash to a high temperature due, 
phenol form bv disintegration (B. 34 , 1812).^ Ihe i-thers of multi- 
valent phenols are partly saponilied ; veratrol produces gnajat'ol (( . 
i8qS, I.45t>}. Heating with HI, HBr,or HCl breaks up most pheiiv! 
alkyl ethers into their generators ; 

QH, 0 CH .,4 HI CjlIjOH f CH3I. 

This easy detachment of CH3I and f'.dCI, on luxating j)heni>l etlu 
with Corn eiitrated HI, mav be used for the (juanlitative determmati''!: 
of the number of methoxvl or ethox\ l groups in a comj)oimd, the iodiin 
comi)oimds being converted into silver iodide in an alcoholic silvn 
nitrate solution, and weighed (Zeisel. M. 6, ()8() : 7 , .joti), riu'plu nMl 
ethers are also decomiH)sed bv AIXljB. 25 , ; lh'l_r,onlvchloiiiiair^ 

the nucleus (B. 28 , l\. i)i2). \Vith ( 1 , Br, 1 , UNO.,, and H,_,SO| tin 
phenol ethers behave like arotnatic h\ (lro' aiT)ons. 

Anisol, methyl-phenyl ether (\;H,.o.CU3. is produced bv (listillu!^ 
anisic (jr i)-meth\i->alicvhc .icid. It boiN at 152 ; its specilK- gra\it\ 
at I 30 so-qqr. It 1- imt lediua'd bv /me du^t (('. iqo |, I. 1005). 

Phenetol, ethyl-phenyl ether (rrtll-l.o.f'JI^, b,i>. 172 . has th, 
specitic gra\'itv o-<)Sjj(o ). The rso-./wy/ cthtr boiU at 223 . 

Bromethyl-pheny! ether Br(TC.CH2.(h(',;U5 melts at 30 (/. h. ^ -a 
2, 24 , 242). 

Broraethenyl-phenyl ether BrClI : ('IloCJf^. b.p.,,, iq(> , fiom 
acet\'lenedibromi<le witli |)ofas.^ium j>henol ; when tre.ited with aleoiiclii 
potash it gives phenoxy-acetylene CflHytx ('ll. b p ,., 73 . an e.i-alv 
decom[)os«(l oil, whi<'h readilv forms normal .i(et\iene salts ( JlAH 

CAg, ((‘fiH,0(‘(:)./:u,. CNa. 

Phenol-methylene ether < 11 . (()(',, If.),, m.p. , b.{) 103 (!>. 46 , 
2789), Phenol-ethylene ether, glycol-diphenyl ether CJTot li.TlI, 
0 ( m.|). <)3', is isomoric with phenol-. n etol (<'„H;0)d IK 11 ;,. m.p 

10 . b.p. 173 , obtained from j»otassiimi phenol, with aldehvde rhloisir 

(C. 1900, [. 81 d Glycol-monophenyl ether, 1 ) p itps (P». 29 , K 280). 
Glycerine-monophenyl ether ( \jlld)( li, < 1 K )H.(H.^oiI, m.j). 70, 

is formed by heating phenol with glvcerine and sodnim ai etate (.M. 

( ) 

29 , 931), or by adding water to phenyl-glyddic ether ‘ 

I^.p. 242 ', obtaim-d besides glycerine-diphenvi • ther. m.p. 82 4 by trans- 
formation of sMlinm phenyl with epu hloro-hy<li in {( . 1908, I. 207,2 , 
1910, 1. 113.I). 

PhenoxalkylamlnM /?-Phenoxethylamlnes NHj.( Ilj ( ll. <> ( „li , 
b p. 228" (H 24 , 189). y-Phenoxy-propylamlne Ml.-i llj < H: 
fdlj.o.f^iH,, b.p. 241 (H. 24 , 2t)t7). 8-Phenoxy-butyIamino NH .f 

CH.dl^i hVk , I U b.p. 253 (B. 24 ,.R',^). 

Phenol ethers of aldehyde alcohols, ketone alcohols, and alcohol 
acids liave been obtained from the correj^MMiding chlorinated aldc- 
hyde:», ketones, and carl>oxylic acids, by the action of srxiium phcnatc . 
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Phenoxy-acetaldehyde Celt/).CH2.CH0, b.p. 119'^ (30 -‘mm.) (B. 
28 , K. 295). 

Phenoxy-acetone, phcnacetol ('gH^O.E.H^.t 0.CH3, b.p. 230", is con- 
(l('nstd by concL-ntratcd su)|)Iuiri(: acid to methyl amiarone (q.v.) (B. 28 , 
1253 ; 35 , 355 d)- 

Phenoxy-acetic acid ( „H,,O.CH.,.rO()IL m.p. ()()'\ is isomeric with 
almond acid (\jIl5('H(()H).( OOH. It results from rnonochloracetic * 

acid and j)otassiiim jilivuate at as well as from the oxidation oi 

l)lieiioxy-acetaldehyde. it is a stron;^ antiseptic (B. 19 , 1296; 27 , 

Phenoxy-acetyl chloride ( 6Hj,OCH.2COCl, b.p.^,, if)9 (see B. 35 , 

Diphenoxy-acetic acid (('BHr,()).X'H( O.^H, m.p. 91 (B. 27 , 2796). 
a- and y-Phenoxy-butyric acid melt at (>9 and Oo (IE 29 , 1421). For 
honioloftous fz-])h< noxy-alijdiatic acids, sec IE 33 , 924, 1249. 

a-Phenoxy-aceto-acetic ester CH^.ro.CI^OCcHjEo./EHs. from 
sediiun pheiiate and a-chloraceto-acatic ester, i-> a thick oil, Con- 
(aiitrated sulphuric a('id condenses it to methyl-cumariiic ester. 
Phenoxy-fumaric ester ('f,H,d H'(('()( )K) : ('H('o.,K, from sodium 
phenol and acetylene-dicarboxylic est< r (('. KjcK). 11. 1210). 

Phenol Ethers. Phenyl ether diphenyl oxide, melting 

at 2N and boiling at 252 , is pKxluced by distilling C(4>])i'r ben/.oate 
(together with beii/oic phenyl ether) and dige^ting dia/o-ben/cil sul- 
pliale with ])heiiol (IE 25 , 1073) ; abo l.*v heating ])henol with zinc 
(liloiid(‘ to 350 , or, better, with <duminium chloride (IE 14 , 1^9). It 
tr\'>tallise> in long needles, .m<l i)osse>ses an <Klour resembling that of 
geraniums. It dissolves readilv m'alcohol and ether. It is not rciluced 
on heating with zinc dust or hvdriodic acid. 

Nitrated I'henvl ethcis have lx en oluained by the interactiem of the 
I oiiesjxnidiiig nitro-haloid beu/ob ami the jxttassiuin >alts of jdieiiob : 
^'■Mln>-phen\l c//n;' (\.ll;,( ).(\;ll,N< boib at 2 ;5 (Oo mm.). 
nilro-phennl ether (N< b f ' melts at lit 29 , i^So, Jt'Sg ; 
C. 1903,. 1. (.34), 

Acid Esters of Phenol. Tin* ueid esters are obtaimd ]>v a( ting with 
■a id (idorides or anhvdndes uj»on the pin nob or their .salts ; abo by 
digt sting the phenols with .n ids ami IH>E1... Ft ethet tin* substitu- 
tK'ii of all the hvdroxyl-hytlrcagen atoms m the ])olyh\dnc phenols by 
ao iyl groujis, it is recomnn'iided to heat tin in with acetic anhydritle 
‘‘'|<1 sodium acetati’. ( )n boiling with alkalies. »)r i \ eii w ith water, they, 
like ,ill esters, biiak <lown into lln ir comi»oueuts. 

Esters of Inorganic Acids. Phenvl-sulpm'tne ester is not known in 
'I lo e s,tate. It-, sodium sail NaS(),3 U'^llr, results from the action of 
upon s(Klium jihenate. Methvl i»'dide convdts it into meihyl-sul- 
phonic phenyl ester CH.jSOjOCJij (cj). IE 25 , 1S73). Sulphonic aryl 
' f salts are abo formed from plienols witlt sodium disuli'hite ; thev 
distinguished for tlieir reac ting power ; in snim*, the OStb^Na 
gioiip is replaced Iry Nllj on liealing with amim'uia (( . i<)oi, II. ii 3 <‘)- 

Phenyl-sulphuric acid (^jH^.O.SOgH is not known in a free state; 
"lieu lil)erat('d from its salts liy coma titrated hvdijitchloric acid, it im- 
iiudi.itely breaks down into plienol and sulpluun' acid. Its potassium 
IflH^.O.SOjK forms tlakes, not very soluble* in cold water, and 
<Haurs in the urine of licrbivoious .iniinals, and abo in that of man and 
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the dog aher the ingestion of phenol. It is syiithetirally prepared, like 
other phenols, on heating potassium i)hen()xide witli an atpieous solu^ 
tion of potassium pyro-5tilphate (H. 9, 1715); also from plienol and 
chloro-sulphonie acid by means of pyridiii in CS^ solution, and subse - 
quent treatment with KOH (C. 1901, I. dij)- 

The phenyl-sul})huric acids are very st.ible in aqueous and alknliiic 
solution ; upon digesting with mineral acids, however, they -are \ eiy 
japidly decomposed. When potassium-plu-nyl sulphate' is heated m 
a tube, it passes quietly into potassium-p-pheiiol sulphonate. 

Phenyl Esters of the Phosphoric Acids. Fhese arise in the action 
of PCI3 and POCI3 (A. 239, 310 ; 253, 120 ; H. 30, 2309) : 


Phenyl- phosphorous chloriUc 
Diphenyl-phosphorous chloride 
Triphenyl phosphite . 
Phenyl-phosphoric chloride 
Diphenyl-[)hosphoric chlurnle 
Triphenyl phos[)hate, in p. 43' 


C,1I,0.1\'1„ 

(CJlsOljl'Cl, 

((',l9())P()tb. 

(C.n.oiji'oci, 

(('.HiObPU, 


at oo*" (1 1 111111,1 

17-'“ 

,, 103 ’ (14 inin 1 

243” (i I mill ) 


The last of these is best obtained by shaking ui) an alkaline phenol 
solution with jiliosphorus oxy-chloritle. 

The two plienyl-phosjiln irons rhloridc-s t.ike uj> chlorine : 


Phenyl-phosphonc tetrai hloride . . h 

Dipheru 1-phosphoric trichloMile . , (PJ h 


On phciu)! sulpho-pho>})hate-<, c.g. tiii)henyl ^ulpho-pl^)^I>hate 
(C^HjOlaPS, rn.p. 53 . see H. 31, 109^ 

Phenyl Silicates (H. 18, 1^)79). 

Phenyl listers 0 / Mnnocarho.wlic .bh/s.- Phenyl formate (/. /n. 
Ch. 2, 3i, ^hj). Phenyi-ortho-formic ester f’ll(< i'>nned hy 

boiling phenol with sodium hydroxide <iud chloroform. It melts at 71 
and distils at 265 3 under 50 mm. pn-^^ure (IT 18, 205(1). 

Phenyl acetate CHj.root l)oils at 19V (lb 18, 171 ^)). Ortho- 
acetic phenyl ester CH 3 C(b)(\jIld 3 nn Its at ()S (IT 24, 3(i7*'>). 

Phenxl (iarbonate'-. 'Wu: free phenvl-carbonie a« id is not known. 
7'he opposite is true of sodium-phenyl carbonate ( I !.,()( O^Na. It 
is prodiK'ed when CO, ai t-, iipem -(xlmm jiheiioxirle (under pie»nie). 
It is a white hygroscopic powder, deeompoM-d again by water. Wln ii 
heated underpressure to 120 i {o , sodium salicylate HOt ,jH»C( ).,Na 
results, just as phenol-,iilphoni<: arid is obtained from phenyl-suiphniic 
acid (see above). Heated to 120' 130"^ imdi r pressure, it tr.m^l'oses 
to sodlum-phenol-o-carboxylic acid NaO( JI/OolI. When heattd 
to with sodium phen.ite, sodmrn-phenyl ( .irlioiiate yiehls disoJium 
salicylate and phenol (15. 38, 1375). 

Phenyl (iarhonatc. The < arbonic acid ester ('()(( ).(\,Il.r,)2 is jac- 
duced on heating phenol and phosgene gas COClj to 150’. It is 
readily obtained by leading phosgene gas into the aqueous solution of 
so<lium phenylate (/. pr. Ch. 17, 139 ; 15. 17, 2.H7). It crystallises from 
alcohol in shining lu'edles, and melts at 7.S '. It yields sodium saluyhdc 
when heated to 2^0' with siKlium hydroxide. Trea results if it h'' 
heated with ammonia (15. 23, ^>94). 

Mixed rarbonati;s containing phenol and alkyls r.g. phenyl-ethyl 
carixmate CG3(C3H5)((\HjV-are proiluced by the action of chime- 
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formic esters ui)on the sodium salts of the phenols, or of alcohols upon 
fhloro-formic jihonyl est(‘r, obtained from phosgene with phenols (C. 
i8(}0, II. 825); they also form on heating phenyl carbonate with the 
alcohols in the presence of urea (C. 1898, II. 47b). On heating, they 
split off C().2 and p<Lss into phenol-alkyl ether (H. 42 , 2237 )- 

Dlphenyl-thlo-carbonic ester ('ell/X SOCfillj (B. 27 , 3410 ; C. 1906, 
II. i7bo). Phenyl-carbaminate, phenyl-urethane, NHgCOOCgHj,, melts 
at 141” (B. 33 , 51 ; A. 244 , 43). Phenyl-carbamic phenyl ester 
NHC02CfiH5, from carbanile and phenol, m.p. 124^ (B. 18 , S75 ; 27 , 
1370). Diphenyl-thio-carbamic phenyl ester (CeH5)2NCOOCgH5, m.p. 
105", from diphenyl-urea chloride and phenol. Phenyl-carbaminic 
phenyl ester Cgll^O.CSNHCgllj, m.p. 148’, is produced on heating 
phenvi-mustard oil with |)henol to 280'^ (B. 29 , R. 177). 

Phenyl-imldo-carbonlc phenyl ester CJI5N ; ('(OCgHsls, m.p. I3^)^ 
is obtaiue<l from iso-cyano-phenyl chloride and sodium phenate 
(B. 28 , 077 )- , 

^ ' N H 

Phenyl-allophanic ester nh*( () c h by conducting 

cyani(^ acid vajmurs into anhydrous phenol. ;\ crvstalline mass. 

Pht'Hvl Ai/m of l)it (irboxvlic .Ic/t/i. - Phenyl - oxalic ester 
(('()()( 'Jlilj, m.j). i3<) . b.p.,. 191 (B. 35, 3437). Malonic diphenyl 
ester, m.p. 50 (B. 35, 34 . 5 . 5 )- 

Ethyl-phenyl-oxalic ester (‘fHK'jHs. ('()()( obtained 
fri'in t thyl-o.xalic <'hlori(le (Vol. 1 .). The succinic ester melts at 118 ' 
and boiL at 330 . Phenyl-fumarlc ester, m.p. ibT, decomposes when 
distilled slowiv into ('(L. phenvl-ciimamie ester ((/.v.), and stilbene (fr.) 

(H. 18 , 1948).' 

Ihii-Noi, SonsMii iioN I'KODia rs. 

Phenol Haloids. /b>rmu/mn. (i) (hlorine and bromine react 
fi adily witli phenols ; this iscxrinplificd in bromine preeipitating phenol 
quantitatively from its a(jm*ous solutions as ' i 011.2. j, (>'-tribromo- 
phi'iiol. ( hlorine ami bromim' enter th»‘ ortlio- .iml para-])ositions ; 
tlirre result at lirst the ; and 1 1 . .p-moiio-. then the ii.2,4-1 
di-.and tinally the ji, 2. 4. o'-tri-substitution prodm t.s, .\t i^tO-iSo', 
i\V aetioii of chlorine or bromim* vapiuirs. abundant quantities of 
es tiloro- and o-bromo-phenol (B. 27 , R. <137) are produced. Sulphurvl 
'hlitridc, which easily chlorinates tin* fret- phenols (but not their 
yields p-chloro-phriml (C. i8()8. 1. 1051). 

rile iodo-derivatives ai<* formed by adding iodim* ami iodic acid to 
1 dilute potassium hydroxide stdution of phemd (Kckulc, .\. 137 , it>i) : 

• ^(\\hou 1 2I, j 10,11 

tile action of i(Hlinc and mercuric oxide. Di-iodo-phenol is the 
‘I'icf jiroduct in the latter case. 

(-) In the phenob.sul[)honic and phenol-caiboxyhr acids the action 

' hlorine and bromine leads to the rejilacement of the suljdio- and 
arhoxyl groups in the o- ami p-positioii^ as phenyl liydroxyl by halogens 
42 , 43 f)i). 

(.1) From substituted aniliiu's, by the replacement of NH, by OH, 
'')hrh may bo brought alxMit by the diazo-comiiouiuls ; this reactiiui 
to pure mono-haloid phenols. (4) From the nitru-phenols by 
VOL. II. 0 
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replacing the iiitro-groiip with lialngens (effectetl through the amido- 
and dia/o-derivatives). ( 5 ) By distilling substituted oxy-acids with 
lime or baryt.i. 

Behaviour. - (i) The introduction of halogen atoms considerably 
increases tlie acid charactiT of phenol ; thus, trichloro-phenol readily 
decomposes the alkaline carbonates. 

W'hen fused with i)otassium hydroxide, the halogen is rt'plat ad 
by the hydroxyl group. In this reaction it fretpuMitly happnis, 
especially at high temperatures, that not tlu* I’orresjxuiding isoinerides, 
but rather the mort' stable (hrivative, results ; for example, all tin 
bronnvphenols yield nsorcin. I'lie caustic potash fusion is, therefoo . 
not api)Iicable in d^eterinining constitution. 

{ ]) Sodium .imalgain c.iuses the replacement of the halogt ii atoms 
by hydrogt'ii. 

(•t) Bv the action of HXO^ ujxm luoniine-substituted phenols tlu 
Br atoms, in o- or p-p<'sition to tlu- hvdtoxyl, are easily replaced l)\ 
nitrovl ( 7 . pr. i h. j. 61, 5 <»i ; A. 333, i p')- 

Monohalold Phenols. I'lie monochloid-plunols in |)articulai an 
characterisi'd by a di>.agrtaabl(‘, very adherent odour. The bronio- 
and iodo-j)hem»ls, iMing .ittaikod at a lower tfinperature than ilir 
chloro-d(‘!'i\-ativt '>. are ehanged, on fuong with potash, into the corn- 
sponding dioxy-ben/.o|s. The high* r the t<'mperature rises in tin 
fusion of the o- and p-compounds, the greater will be the vi('ld of 
resorcin or m-dioxy-ben/(»l ; the time i adneiie moiiochloro-pheiiob 
yield resort in ; 

Ortho- .M(. ta Para 
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See B, 29 , 997, igot). 25<)5, for tin lodo-anlsols ami phenetols. 

Polyhaloid Phenols. In the ilire< t ^ub^titutn-in the ;j, .p-di- and 
\z, g, t) -tnhaloitls are piiKlir« ed <pnte readily. On prolongetl chlorina- 
tion of the piiemtl.-) a tetrat hloro-pheiiol is linally (»btamed (C, k/o ;, 
I. As to the i(;dinatlon (»f jiheiiol, see C. 1901, 1 . ioo| ; 190J. 1 . 

n, t! ni''t'.l</r > ni j>. n ', h p -’ri », lrKi>I-.f'' phr-ii'-l, tii |> »>H , l> ji 

' J, C, Or ia'>r'> I'h'-O' >!, ,, •I't , .. ill J t, '• I rihf..!M'i 

[i. 4 j-OiSr<>fn'i i)li<‘ii‘>l ,, 40 , ,, !i.t. I lati'-iiij^-j'lirii )I, ,. , ill 38, tOO 

[i, pin 1 ^x 1 ') j li'-nol, ,, , ,, i'-'. III !'■ I'l plciigl, ,, ly. 

' 1. 'r I n !>«!'• [•li. it'il, ,, 1 1 1 (< i'>"i, I ' 

[i. 1 , 4 , I'h , III [i. /•</ iii 37, t"i 1 ) !’■ Ill toa'rt'. |iii , ,, iio (n.28, u o. i( 

(.. 1 , 4 . '•] r> ti a.r rii'i I'll , I j'>' ' A 137, .■■■'/'• i''ia.a.r.»ii> I ('ll ,, iiV'. 

Ihe silver salts of tribrruno-phf'nol, as well as of some otln r p"ly 
brominated frhenfds, exist in an unstable orange-red, and a stable 
white, mrKlifiratkm. Ilie raus4* of this allotropy is still imexplaincd 

(B. 40 , 4 H 7 . 5 )- 

The tri-, tetra-, ami pentarhhiro- and hromo-phenors take up 
I hlorine and bromine, laxdrning « hlorinated and brominatetl eo'dr- 
and oxulflta-hydru-henzols, from wlmli the halogrm phenols are rtg' "- 
erateil by redurtion (B. 37 , .prio). On further broiniiiation Iriluuin" 
phenol gives bromine trtbromo-pbenol ni.p. 146' (A. 802 , 
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133; C. 1902. II. 358), which is easily reconverted into tribromo- 
phenol, but is transposed into tetrabromo-phenol CoHr,H(OH) by 
concentrated SO,[I.^, and yields dibroino-tjuinone on digesting with 
lead acetate ; it must therefore lx; regarded as p-keto-dihydro-lelra- 
bromo-benzol (B. 33 , 675 ; C. 1902, I. 409) ; 






o Ulii 0 

Hr II 


HNO3 oxidises trichluru-phenol into dichloro-quinone (C 1008 
I. 177O). 


Nitko-phenoi.s. 

The i)henols, like tlu* anilines, ar(‘ very readily nitrated. The 
entrance of the nitro-groups increases their acid character very con- 
siderably. All nitro-phenols decompose alkaline carbonates (but see 
C. 1898, II. 59()). 

rrinitro-phenol is a perfect acid in its behaviour ; its chloro- 
anhydnde CgH.^(N()2)3Cl reacts (|uite readily with water, re-forming 
trinitro-phenol. Tiie benzene nucleus of the nitro-phenols is capable 
of ready substitution with the halogens ; wliereas the nitro-hydro- 
carhons are chlorinated with dithciiltv. 

I lie nitro-groujis rejilace the o- .ind ji-hydrogen atoms referred to 
hydroxyl, and with reference to one another, in the m-i)o^ition : 









I .b<>H 
IX'SO, 
l.pNO, 


\Vhile the colourless or faint-yellow free nitro-phenols are iin 
fi'"ib(('(lly true phenols, the inti iisely red or yellow salts of the nitro- 
phenols, as in the aliphatic nitro-c« impounds, are probably derivable 
a hypothetical nitrous acid of the slructure u ayil, N 

"hirh is designated as an aci-nitro-jdienol form (B. 39 , 1083). Con- 
""lerable supiiort is given to this vit'w bv the observation that the 
'■thers of the nitro-phenols exist in two isomeric series (B, 39 , 107^) 
'""^ides the Colourless normal nitro-i>henol etluTs. the halogen alkyls, 
tiMg upon the silver salts of the nitro-j>h('nols, pnKluce \ ('ry unstable 
idlers of deep-red colour. TIicm' pass spontaneously into the 
'"lo'irless isomeric ethers, and aie (jiiickly saponihed with water alone 
\'ith regeneration of tin* nitiaepheimls. I'liese unstable ethers corre- 
spond to the strongly lolouied nitro-phenol s.dts, and probably also 

a quiii.iid ^llU(■turo: o C.H. N 'k ,1 ' ll>'' ni-iiitio- 

i'hi iiuls only thf noriDat, Cdli airless irtiirrs have hitlierto been obtaineti, 
'*'id this coires{)onds to tlu' absence of ;n-(phnones. 

Wononltro-phenoll N02.(’JI,.()H. Dilute nitnc a(hl converts 
'"'ll"! into o- and j)- mononitro-phenol (in the cold it is chielly the 
P^ 'iiiiptajj^i which is formed). ,\t with the ust* of the elcvtiic 

ll 'ii is live times as much of the p-lH)dy a> at 40^ (B. 26 , 
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The 0 and p-compounds are separated by distillation with steam, 
in which the ])-comi)ound is not volatile. Phenol in presence of 
sulphuric acid is also nitrated by nitrogen dioxide (H. 24 , K. J2z). 
o-Nitro-j>hciu)l is also obtained, together with a little of the par.i- 
bodv, from nitro-benzol on heating with dry potash ; or from the 
product of metallic sodium and nitro-benzol under a current of air. 

o- and p-Nitro-phenols are also obtained by heating the corresi)()n(l- 
ing chloro- and bromo-nitro-benzols with caustic potash to 120 , 
whereas m-bromonitro-benzol does not react under similar circuiii- 
>tances. Ortho- and ])ara-nitro-phenols are likewise produced fiom 
the corresponding nitranilines by heating witli alkalies. m-Nuro- 
phenol is formed from m-nitranilint‘ (from ordinary dinitro-benzol) hv 
ijoiling tile diazo-comj)ound with dilute suliihuric acid. p-Nitro-pheiinl 
has also been obtained svnthetically frommitro-maloiiic aldehyde with 
acetone. 

It is obtained from p-nitros(j-i)henoI by oxid.ilion with nitric ai iil 
(C. I. i.jg). o-Xitro-i)henol is formed, l)€>ideN i)olynitro'j)heii</b, 

on the nitrogenation of lienzeiie in the pr(“>eiice of mercury nitrate : 

o-Nitro-phenol, m.p. .ps , b.p. 2i.\ ; methyl ether, m.p. • (/ , h.p. J03 
ra-Nltro-phenol, . methvl < thrr, ,, js , ,, j 

p-Nitro-phenol, 114 . methyl ether, ,, pS , ,, jun 

o- atid m-Nilro-phenoK form vellow » rystals ; the latter i^ ratte r 
soluble in w.iter. The o-i)od\- has a jx-culiar odour and sweet ta-^le. 
Its ^.ixliiirn ^«ilt forms dark-!< <l piism^. 

/- ( ryst.ilii-. ’, from hot w.iter in long, cdhMirless IU l■(ilc^ 
I’he pot*isslum salt ( r\s>tallises in yellow nerdlo with two niole( iile^ 
of water, 

With HgO or mercuric nitrate the nitro-pheiioU vield, m the lll^t 
instance, the merciirv salts of the phenols. |\( ).4 „H,( Ig. wlmti 

pass into mercuri-nltro-phenols, the llg wandering to the nucleic, 
These easily foiin the intens« lv coloured mercuric anhydrides, probahlv 
deriv<il>le from the formula o :< , 11 , u (H. 39, iio^). Hy bioim- 

nation, the p-nitio-phenol passes into i, Oil, g, (>, p-dlbromo-p-nitro- 
phenol. Ill [). i.|i ; . p b’-dibromo-2-nltro-phenoI, m.p. 1 17 . is formcil 

from g, h ti iluomo-pheno) with ethyl nitrit*' in alcoholic solution. 

DInitro-phenoIs (N'OjijT^ll.oH. a- 01 i oil, g. .p-Dlnltro-phenol, 
melting at up, ami ft- or • r oH, g, tp-dinitro-phenol, melting at , 
are produced m the nitration of phenol and of ('-mtro-phinol. I In 
a-compouiid can also be obt. lined from ji-nitro-phenol, as well .1^ 
frr>m m-dmitro-beiizol, by m<-ans of alkaline potassium ferrleyaiiide 
Ihe a-yncthyi cliur melts at Hf> , It is transformed into |I Nlfj, I ‘ 
(imitraniline by heating with ammonia. 

The nitr.ition of ;i, j'-nitro-phenol pioducis three isomeric iiiniiyo- 
phenols, melting at 104', 1 4,4 . i fi • 1‘urther nitration prodnx-' 
trinitro-phemds and trinilrn-resurcin. 

r^ym. dlnltro-phenelol < b .5KN^>2)2- I’ V*’ ■ 

ofgamed by the ai tmn of s<xlium ethvlate ui»on trinitro-beiizol (( . in"'*' 

‘UP- 

Trinitro-phenols. Picric acid f »Ha(*'^Gj)3.()ll, melting at - 
is obtained by Llie nitration of phenol, of [i, gj- and [ 1 , 4j-nitro-phenel, 
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and of the two dinitro-phonols ; also, by the oxidation of sym- 
iiK'trical trinitrod)enzoI with potassium ferricyanide. It is therefore 
[i OH, 2, 4, bj-trinitro-phenol. 

Picric acid is prodiic('d in the action of concentrated nitric acid 
upon various or^Mnic substances, like indigo, aniline, resins silk 
h'ather, and wool. • ’ ’ ' 

//;'.s 7 mc-™\Voulfe found, in 1711, that nitric acid acting 011 indigo 
produced a lupiid which coloured silk yelhjw. W elter in 1700 first 
prepared pure picric acid by nitrating silk. It was c’alltd Welter’s 
hitU'r. Liel)ig callefl it carbon-nitric acid, carhazotic acid. Dumas 
analysed it and called it picric acid, from bitter. I aiirent hi 

discovered it to be a derivative of phenol. 

Properties. Picric acid crystallises from hot wat( r and alcohol in 
yellow Hakes or jirisms which possess a very bitter ta»t(\ It dissol’ves 
in P»o parts of cold water, and rather readily in hot water. Its solution 
imparts a beautiful yi-llow colour to silk and wool. It sublimes un- 
{lec(iini)os('d when carefully heated. 

Pehaviour. —With many hydrocarbons, like benzene, naplithalcne. 
and anthraceiK*. jiicric acid forms lieautiful crystalline derivatives, well 
adapted for the recognition and sejiaration of the higln'r aiajiiiatie 
hydrocarbons. 

I he action of P( 1 ^ upon pii rii' acid produces jiicrvl chloride. On 
heating barium picrate in an atpieous solution of bleaching lime chloro- 
j)ienn is formed (Vol. I.). 

Piimsic acid is produce<l on boiling a solution of barium picrate with 
harUa water. Picric acid is converted by J)(^ta.s^ium cyanide into the 
potassium salt of isopurpuric or plcro-cyamlnlc acid ( ,H,N^()gK. It 
(TVstallisesin brown Hakes with gnrn-gold lustre, and fornu rly^ippeared 
in Commerce under the name (.renat soluble. It is no lo'nger used. 
I^oiniriMiric acid, liberated from its potassium salt by idiosphoric acid, 
'ind of a deep-violet udour. i)oss('>ses. .iccording t*' its decomp(»sition 
products, the institution r. (( N), r. J (NOj)., .p 5 (() 1 I)(MI() 1 I). 

I'ehaviour towards K( N resembling that of pieric acid is also shown 
hv o. p- and o. o-dinitro-phemds and other polvnitro-pheiioi derivatives 
(1^. 37, iS.pp .ppS.s ; 38, ;5.ps. pppS). 

Salts and Ethers. I'he potassium su//. (^HjtNO.d.^.DK. crystallises 
in vellow needles, soluble m 2<)o parts of W Aivi at* 15 . The .s'e./mm 
•ifD Is soluble in 10 parts w.iter at 13 , ami is separated from its solution 
''yy'0<hum carbonate. The ammonium salt ( ouMstsof beautiful large 
nodles, .-^nd is apjdied in e.xplosive mixtures. .Ml the lucrates 
'xplode very violently when he.ited or struck. 

ihe methyl ether of jiicrii' acid is produced m the nitration of anisol. 

nii'lts at f»3 . Ihe ethyl ether melts at 7.S . 

p Trlnltro-phenol, melting at ()(>’, and y-trinltro-phenol, m.p. ii; . 

M\( Ix'en obtained from the dinilro-phenols resulting from the nilra- 
ii"ii of m-nitro-phenol. 

l^ctranUrcHphenol, m.p. 140', consists of gold('n-yellow needles. It 
X pioduced in the oxidation of diiniinoyl-trioxiine [q.v.). It is very 
'M»l"sive (B. 80 , 184). 

Tetranitro-anisol, m.i). 134 • (('. 1904. II. 205). 

N(),(2](TI.,i4]( ,jH:,01I. m.]>. 77 . 

' P*nitro-0->oresol, m.p. 118', arc prepared pure from the cone- 
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sponding nitro-toluidins. The former is also easily obtained by nitro- 
genatKMi of p-rresol carbonate, and saponification of the resnltaiit 
( omponrul (( . i9o(), I. Hy the action of fuming snlphiuic acid n 

is spilt up with formation acetyl-acrylic acid (B. 42, 577). p.y 
fuither nitrogenation of the methyl ethers of o-nitro-p-cresol and 
p-nitro-o-cresol we obtain o-dinitro-compounds (H. 34, 22 58). Nitro- 
genation of o- and p-cresol easily yields dinitro-derivatiyes {11 15, i8sS) 
Of these the [2. t)]-<iinItro-p-cresol, m.p. 84^ has been used as an oranec 
d\e in the form of its sodium salt, called llclona t ranine, or sa/f'ron 
substitute'. Dinitro-o-cresol is used as an insecticide in' the form .,f 
salt-solutions, more especi.illy against caterpillars, under the name of 
Antinonnin (B. 27, R. Nitrogenation of m-cresol yields n 

trinitro-cresol {N(),)3('.II(( II,)()II. ,n.|.. als„ Onned fnm, 
ciiccus and, and by nitrafnif; tlivmi.I (('. if)iii, 11. .(ii). Tetranltro-m- 
cresol, ni.p. 175- (C. io„,s. I. 724). Nltro-xylenols, sn- 11, 42, 2<)i7 
C. 1904, IT. 12 1 J. ’ ^ ' 

Haloid Nitro-phenols. Numerous rejiresentatives of this class ha\a 
been obtained by the action of the halogens upon the nitro-jihenols 
or by the nitration of the haloid phenols. 

interesting to note that p-nitro-o-iodanisol EgHafllNOj i 1 
nns been prepared both in the nitration of o- as well as in 
that of p-iodanisol. In the latter case, therefore, a migration, or 
wandering, of the iodine atom in the nucleus has occurred (H. 29, ()’()7) 

NiTKOSO-COMPoI NDS Oi THK PUKNOI.S. 

The nitroso-phenols are made ; (i) by the aidion of nitrous acid 
upon phenols (Baeyer, H. 7, 904), when tlie monohydric jilieiiols yield 
only mononitroso-comp<mnds ; wluTeas diiutroso-derivatives ‘ are 
obtainecl from the <lihy<lri(' meta-dioxy-lx'nzols, like resor('in. 

{a) Nitrous acid, from alkali nitrite and dilute sulphuric acid or 
acetic arid, is allowt-d to act upon the phen«ds (B. 7, 9(17 ; 8 , ; 

(6) by means of the nitrites of he.ivy metals, which are decomposed 
)} the phenols th**mselves (B. 16, {080) ; (<) from nitrosyl-sulphui ic 
acid H().SO,.N() and phenols (A. 188, 454; B. 21, 429); Ui) from 
amyl nitrite and siKlium phenolates (B. 17, 80}). 

(2) l/pon boiling p-nitroso-alkylamines, like nitroso-dimetluT 
aniline (I. ibj ; H. 94) with alkalies : 

: NaOH | m{C\\,),. 

(3) action of IK 1 hydroxylamim* upon (piinom'S in aqueous 
or alcoholic soIuti(»n. Eree hydroxvlamine reduces the quinones to 
hydriKpiiruaies (B. 17, 2of.i). This metlKKl favours the idea that the 
nitroso-phenols are quinone-rnonoximes (Goldschmidt, B. 17, 801). 
Hence, three constitutional formulas have been brouglit forward for 
|>-nitroso-phenol or (piinone-monoxime (^}uinones, q.v.) : 

^ an<l ('4H4' 

N.OB \n.OH 

P-Nitroso-phcnol guinoxime. 

o-N!troso-ph#nol HO.('^H^[ 2 ]NO: as aniline is oxidised to nitroso 
benzol, so o-ani.sidin is oxidised by Caro's acid to o-nitroso-anisol 
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CH30C«H4[2lMO. m.p. 103°; on saponification with bisulphate, 
Ihis yields the o-nitroso-phcnol, the Na salt of which forms deop-red 
Hakes (B. 35 , 303b). 

p-Nitroso-phenol, qulnone-monoxime, crystallises from hot water in 
colourless, delicate needles, which readily brown (ui exposure, and from 
ether it separates in large greenish-brown Hakes ; also by the action of 
iiitroso-benzol and NaHO (B. 33 , 1954). It is soluble in water, alcohol, 
and ether, and imparts to them a bright-green cohjur. When heated, it 
melts with decomposition, and deflagrates at no ' 120 . The sodium 
SLill crystallises in nal needh's, containing two molecules of water of 
crystallisation. 

riie methods of producing nitroso-phenol from phenol with nitrous 
acid, and from nitroso-dialkyl-aniliiies, argue for the nitroso-formula 
of the nitroso-})henols ; as does their oxidation to p-nitnj-phenol with 
nitric acid <)r with an alkaline p(jtassium ferricvanide solution. 

rhequinoxime fornnda is supported by their formation from quinone 
with hydroxylamine hydrochloride, and the conversion into quino- 
(lioxime, as well as by the formation of hypochlorous esters 
(' 6 H,(()).N 0('1 when acK'd upon by bleaching- lime (B. 19 , 280). 
I'urther, by the Inhaviour of the nHated nitroso-na})hthols {g.v.), and 
tinally the feeble basi<' character of the nitroso-phenols (B. 18 , 3198 ; 
19 , 280). Methylation of nitroso-phenol yields, not nitroso-anisol, 
but quinone-methoxinu' ( ) ; ('^H., : NOt'H^, m.p. 83' ; p-nltroso-anlsoi 
( HjOt jHjIqjXO, m.p. 23 , from p-anisidin, by oxidation with mono- 
{)t“rsulj>lionic acid (Caros acid), or from p-anis(»l-hydroxylamine with 
ferric chloride (B. 37 , .pt). IW dilute HoS()| it is easily sai)onitied 
into p-nitroso-phenol (B. 35 , 3034). 

Possibly the free nitroso-phenols have a (piinone-oxime formula, 
uliile the salts arr* derivable from the nitroso-phenol formula fcp. 
H. 32 , 3101). 

I he nitroso-phenols can be changed to nitroso-anilines. Hydro- 
fhloric acid converts nitroso-phenol into dichloiamido-jHieind. With 
nitrous acid and with hydroxylamine it yiehls p-dia/,o-phenol : 

IU)C,H,N() (HOC, II, N, OH) > o : ( ,H, : N,. 

In a similar manner it forms azo-compounds with the amines. 

Henyl-hydrazin reduces it very readily to amido-phenol (B. 29 , K. 294). 
Bn adding a little concentraterl sulphuric acid to a mixt\ire of nitroso- 
phenol am' phenol, we obtain a dark-red coloration, which changes 

dark blue upon adding caiistic potash. 

Nltroso-m-cresol, m.p. 155 ' (B. 21, 721) . iqoo, 1. 120). 

Nitroso-CHSresol, from o-cresol and tnhuiuinom' {o.v.) (B. 21 , 729), 

in.i). i 34 «. ‘ ^ ^ ' 

NItroso-thymol melts at i(m)' (B. 17 , 2ot>i ; A. 310 , 89). 
Amido-phknoi.s. 

These result from the reduction of nitro- and nitroso-phenols, or 

<>xy-azo-compounds (B. 38 , 2752). In the case of poly-nitrated 
Pienols, ammonium sulphide (xcasions but a partial nxluclion ; tin 
•md hydrochloric acid, however, effort a complete reduction of the 
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nitro-groiips. For special methods of formation, see m- and p-amido- 
phenol. 

Behaviour . — The free amido-phenols decompose (luite easily, especi- 
ally in moist air on exposure to li{;ht. 

Tht' amido-groiip considerably diminishes tlu' ac id charactcT of tli(' 
phenols. This class of dc'rivatives no lonfji r forms salts with alkalie s, 
and only yields such com|xumds with the acids. 

Tike the o-phenylene-diamines, the o-amido-phenols form hetero- 
cvclic derivatives with ease. Tluise are anhydro-bases ; the benzox- 
azoles, corresponding to the benzimidc-azoles, are similar bodies obtained 
from the o-amido-thio-phenols. 

o-Amido>phenol NH2[2i('gll4' i Till, m.p. 170”, dissolves with dilli 
culty in water. 0 -Anisfdln NI!„I jiC,!!., i CK'll.,, b.p, 218''. 

o-Imido-dlphenyl oxide, phenoxazin Ov will be di 

snribed together with thio-dijdienyl-amine, hydro-phenazin, and pla iia- 
zin under the heterocyclic compounds (cp. also pyro-catechol). 

Methylation of the Amldo-group of o-Amido-phenoI (H. 23, 2.tb). 
When o-amido-phenol in nudhyl alcohol is tri'ated with meth\’l iodidt- 
and caustic potash, and l.it<T with hydrogen iodide, there results the 
iodide of an vimmonium base, which moist sih er oxide changt s to the 
ammonium h\'droxide. The hitter loses water at 105 ', and chan,i,’es 
to a cyclic ammonium derivative* similar to betain : o-trimethyl- 
ammonlum-phenol, which, heated to higher temperatures, rearranges 
itself inte) o-dimethyl-anisidine. The h\’droe’hloride' of tlie ammonium 
base breaks down uperi distillation into methyl eddoride and 0-dl- 
methyl-amldo-phenol, m.p. 45"; 




;i:N((:H3),n 


I o-TriMicthyl ammonium- 
chlonKli-phcnol 

■•'■"•{'VS 

o-Dimcthyl-amieio'phcnol 


o rrinu thyl ammuniiun 
e>\yd liydrat phe tied 


I ‘ *t [.](*) 

j f)-Trinu’thyI-auimo- 
I Ilium-phenol 

o-I)imcthyl-anisiiiin. 


o-Methyl-amido-phenol ( II^NIffg f ,11/ 1 jOH, from o-methyl-anisl- 
din ( ^H/NTb II3, with IT 1 . Its sulphate', mixt'd with hydro 

fjuinone, is sold as a photeegraphie de-veloper iineler the- name " ortol ’ 
(IT 32, 4514) : see also M<*te)I (( . loo {, I. 1 120). 

o-Oxethyl-anlsIdln HO.CH/ II,.NHf2;( ,H/r j()( Ifj, from o-anisi 
din and ethylene-chlorr>-hvdrin, b.p. 405''. 

o-Formyl-ainldo-phenoIf HO.NHCjIf/IH, m.p. \i(f, from o-amido- 
phenol with formic aeiel. Also, besides anthrumlc, from o-aruido- 
benzalilehyde l)y oxidation with f aro's .ae iel, probably by transposition 
of f)-hvdroxylamine-l>enzald< hyde ( HO.f ,H,.NH()II. On he aling 
to ifxr' 170'^ it passes inte) henznxazfd (B. 36, 2042). I'or acylabei 
o-arnido-phenols, see C. ie^)7, T 80b. 

0-Oxy-phenyl-urethane ( ()0( jH,,.\IIf 2 jC,H,fi|()H, m.p. 8b‘h is 
forme’el by the reduction of e>-nitre)-phenyl-ethyl carbonate by tians 
[X)sition of tin- first preieluet, viz. o-amldo-phenyl-ethyl carbonate 
N’Ifjr 2 ](',lf/i|().C 0 ()( jH,. Chlorohydrate, m.p. 151“ (('. le^oo, I. 41.1: 
lejetl. IT e|j, be)5). This transfeirmatioti of the O-acyl ('ornpunels oi 
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tho o-ami(lo-phonols into the isomeric N-acyl compounds is quite a 
general reaction. It is so straightforward that the 0 *acyl-o-amido- 
phenols can usually not bo obtained (cp. the similar transformations in 
the o-oxy-b<‘n/.vlamines and o-amido-benzyl alcohols A 332 iso • 
364 , i.|7). 


0-Oxy-phenyl-urea NIl^tONllfiJCV^li jOH. m.p. 154'^ o-Oxv- 
phenyl-thlurea NII,.( SNlIl^Jt'^ir^fijOlb m p ibi" 

o-Oxy-dlphenyl-amlne OlIjiltVfJijNlir.Hj, m.p. 70^ produced 
by the action of acetyl and ben/X)yl peroxide upon dipheinl-amine 
(B. 42 , 4004). 11- 


The Condensations of the o-Amido-phenols.— (i) Benzoxazoles result 
by die union of o-amido-phenol with carlioxylic acids ; thus, with 
act'lic acid the product is ii-methyl-hcnzoxctzolc'. (2) W’itli phosgene it 
is li-oxy-hcnzoxazolc, or curhonyl-umidc-phcnol. 'blu' latti-r body is also 
produceil upon h.'ating o-oxy-pheiiyl-urea (see above). (3) On iicating. 
o-oxy-phenyl-thiurea yields o-oxy-plicnyl-mustard oil. (4) o-Oxy-ethyl- 
anisidine, when heated with hydrochloric acid, becomes pheno-mor- 
phohne [q.v.]. (5) Oxidants convert o-amido-phenol into oxy-phenoxazin 
(q.w). o-Amido-phenol and pyro-catechol condense to' phenoxazm 
[q.v.). ‘ 


[liOH 1 

f H.Co.M 
-> 

1 

((X 1, 

[ijOH 

-Nr, 

f2]NHCSNH, 


[ijOCHa dll 

IK 1 

(zjNHCHjCll, 


alOH 

0 

fijNH, 

-> 


(' H /oMethyl-benzoxazol or 

• ‘\l 21X ’ Kthcnyi-amido-phenol 


OH or 

\[2jN Cartx)nyl-amiclo-phenol 

C H eSH /‘*^''^P^o*l‘yflr^-bcnzo-thinzol 

* or Oxy-phenyl-nuistard oil 

r , j _ ('jj i hcno morpholin 



}<■.».{ 


;Nib 

57 > 


Oxy- 

phenoxazin. 


m-Amldo-phenol, m.p. 122'", is obtained from m-nitn -ph. nol (R. 11, 
-’foi), from thcoxamic a< id drriv.itive of m-plu nvlenc-diamine (R). 28 , 
Iv O) : by melting u|) met.dinic acid with caustu- soda (B. 32 , 2112). 
■ 111(1 by Inciting resorcin to 200 ' with ammonium chloride and a(]ueous 
■iniinonia. 

^tonoulkyl-m-amido-phcnvh (R. 27 , K. <154 ; 22 , R. (>22). Dlmethyl- 
m-amldo-phenol melts at S7 ’ ; diethyl-m-amido-phenol boiRalxuit 2S0". 
'll Amido-phenol and its alkyl derivatives are emidoyed in the prepara- 
boii of rli(,diimiu<' dyrs. 

Consult R. 29 , 501, for tin* action of phosgciu' upon the alkyl m- 
imulo-phenols. Trimethyl-m-amido-phenol t . 11 . [roll' dX(( H,d,,()ll 
R. 29 , 1544. ' ’ 

P'Amldo-phenol melts at 1S4' with decomjx^sition, and sublimes. 

1 '('suits (i) from p-nitro-phenol ; (2) from /3-plu‘nyl-hydrox\ lanuue ; 
o. by the action of the electric current iqxm nitro-bcn/(d in strong 
''"IlHiuric acid solution : its formation here is due to the rearrangement 
* i' ’' .^'P^\*^*VVl-hydroxylamine produced at first ; (-t) from byj-amido- 
^■"jylic acid by elimination of (“O, ; {5) by healing ji-chloro-phenol 
h ammonia in the presence of copper (('. T(>0(). I. (>oo). Ry 
^'^I'l.H ion with silver oxide it yields (^uinonc mono-iniine. 

1 oxidised to (piinone by chromic acid, or by RbO^ and sulphuric 
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acid. Bleaching-limo converts it, as well as its substitution products, 
into quinone c hlorimidts. p-Ainido-pheiiol acts the same, and just as 
readily, as pheiu l-hvdra/.in upon aldelivdes and ketones iji dilute aci ti( 
acid (1>. 27 , .)005). Iitln'is of p amido-pheiietol are produced by re- 
duction (d p-nitro-j)henol t*ther (H. 34 , as well as by the trans- 

position of ^-phenyl-hydroxylaniine with alcoholic H2SO4 (II 33 , 
Mt'tln 1 ether, p-anisidin, m.p. 5b'', b.j). 2.}t) . 

p-Amido-phenetoI, p-phenetidine M f.,; qjt i ](>( Jlj is the eth\l 
ether. It boils at 2.|J Roiling glacial acetic acid converts it into 

p-acetamido-phenetol phenacetin, melting at i >5 

which has bet n appli«'d as ati an(ip\ retie. 

rile splitting up of phenacetin b\ So to <)o per cent, sulphuric a( id 
into acetic ('iher and p-ami<lo-phenol is worthy of mUe (A. 309 , j 
On prolonged Ixiiling with e.\ce>s of acetic anhydride (B. 31 , J/NN], 
phenacetin is converted into lUiUttvi-phniitidin (( II;j( Ol.^Nf'^H^Ot 
m.p. 54", b.p.jj whi< h has an action simil.ir to phenact tin, 

has also p-dlioxy~pJu'ny!-sincinimid(‘, pyrantin (t ll.^f f lljNCjl l^Ot Jlj, 
melting at 155'^. whi«'h, it is claimeii, does not have the unpleasant actual 
or aftc'r-e|f«‘cts peculiar to pheiiaictia (B. 29 , S4). p-Phenetol-carba- 
mlde, "dulcin,” NT{..( ( ).MI 4 ( dU ( 1 ^- 28 , R. 7S, Sp, has .1 
very sweet taste. 

m-Oxy-diphenyl-amine ('gIfjNTf ; t'Jfy i Of f. im lting at S.’" and 
boiling at >40". and p-oxy-dlphenyl-amlne, melting at 70 and boiling at 
340’, art' form-'d on helling re^trein and hvdrotpiinone with aniline 
and zinc t hhiriile (B. 22 , J(ioo). h'or h«>tnoiogU('s, see (’. iijoj, I. 5;S. 
Pj-Dio.w-iliphenel-arnine NI((C^II, ijOll),, nep, 174 isobtaiiied from 
hvdroipiinoiit' by he.iting with amumnia <tr with ji amiilo-pheiiol |H. 32 , 
(iSq). The oxywliphenvl'arnines an- closely relatetl to th<' indo-plu nd 
fives (see tjuinonc'-). p, .\mido tevy-diplu iiy I-amine N I f./ ^1 liN 1 b VI, 
OH,rn p. is formcfl by the itahu lion of the corrt sjHinding mlrt*- 
cornpound (B. 42 , ifi.So) or by f».\id.ition <>1 a mixture of p-phenylt iit - 
diamiiit' ami j)h* iiftl with hy pot hN»rit»‘ in the presmt f of topper s.dis 
(( , UfOf), I. 1 15). The solution of p-amitlo-jioxy-dipheny 1-amine in 
alkalies s<>on a«ipiires a blue tohiur with the format n)n of indaniine. 

Pj-dimethyl-amldo-oxy-dlphenyl-amine N(( 1 1 ,) d ,1 I^N 1 1 ( V I4OI I, m it 

lf)I , Set* B. 35 , 

Diamido-phenois. 2 ,4 -Dlamldo-phenoi 

is obtainetl from :g. 4 tluutrt)-j)h( nol, ami by the elet trolytic reduclitai 
of rn-dinitrt) bt n/t)I or m-nitri» aniline in sulphuric ai id (B. 26 , 

The free base is very lUHt.ible, .ind its salts have bf'cii usid as devf'lopeis 
in pht)tt)graphv iintier tin- name amidol, .j, 5- ami g, *) Diamido-pheiiols 
are ff>rmetl fntm the nitrt)- imi<lo-phenols obtainetl by the action i»f 
upon the o ami p-nitro-di.i/o-imides (B. 30 , goqb ; 31 , -’ I'M'- 
m«Anilldo-p«phenltidin seeHydrazin pin nob 

for Its forma tifin, 

Plcramlc acid, ^ -amldo-jS, 4j-dInItro-phenoI ( 

OH, is ohtainefl by the reduction of picric ac id with alcoholic AnqSll 
or with sodium hydrosulphite. (For further dinitro-p-aniido-pheiH)ls, 
see B. 38 , I5q j,) It ff»rms ri'd madles, which melt at 105". 

[ 2 , 4 , 6j-Trlanildo-phenol ( ,H,{NH,)3.()H is obtained' from pirra 
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acid by tho action of phosphorus iodide, or by tin and hydrochloric acid 
(B. 16 , 2400). When set free from its salts, it decomposes very quickly. 
Its salts, witli tlirci* r(|uival< nts of acids, rrystallise well. The 111 -salt, 

( g[l;,0(NH\,);,..]ll 1 , crystallisi's in colourless needles. These sSlts colour 
water which is faintly alkaline, and even spring wat(‘r, a beautiful blue. 
If ferric chloridf* be addc'd to the sohition of the hydrochloride, it will 
become deep blue in colour, and l)rown-l)lue needb's with metallic 
lustre will separate ; they an' HCl-umido-di-imido-phcnol , or diamido- 
(jiiinone-imine, which dissolves in water with a beautiful blue colour. 

An isomeri(' triamido-jdienol has been pn pared by reducing di- 
(tuinf)vl-trio.\im(‘ (B. 30 , 1S5). 

i 2 , 3 , 4 , 5 j-Tetramido-anisoI (\H.^)4('gHO('H3 (H. 25 , 282). 
biazo-phenols. P/irnol-diazo-chloridcs HO.Cgfl^N'jt'l result from 
the a('tion of nitrous acid uj)on the hydrochlorides of the amido-phenols. 

The (lia/.onium polyhaloids, nitrates, and sulphonates, with weak 
a('i(B, like acetic at id and carbonic acid, form, by the replacement of 
a halogen atom, a nitroyl or a siilpho.xvl in the o- or p-position by 
hvdro.xyl-sub^tituted diazo-pheiiols (H. 36 , 2ofK) ; 39 , 7q ; C. 1903, I, 
j')3 : ^ 7 ^ 5 )- d'he free diazo-hydrates of the o- and p-amido- 

plu'iiols anhydrate themselves, the yellow, so-callefl (juinone diazides 
being generated, prob.ibly by a transjK)sition into the (juinoid form 
(cp. \ ol. I., Divi/o-methane, and B. 35 , 88M : 

>(',I1,C1, ■() ^.>.H,(N0,)=0. 

p-Diazo-phenol cyanide HO 4 t'glliNT.C \, from the action of 
p(lta^sium cyanide on the i hloritle. consists of yellow lurdles. Caustic 
j>()tash sajK)nifics it to the potassium salt <d diazo-phenol-carboxylic 
acid 110.( eH4N..< <H)11. 

Dibromo-diazo-phenol Ih , 4, ( ))(: NCjIt, 2 , orange prisms, 

m j), I pb' with decomj>osiiion (B. 39 , 4248). 

Dlbromo-phenol-diazo-sulphonic acid ( \\ 1 .,Br ,{01 1 ) N .SOgl 1 - 2H2O 
ran Ix' isohited from its potassium s.di protiin a d from the interaction 
ef |H)tassium sulphite and dibinmo-phcnol-tliazo-chloride. 

p - Phenol - diazo - mercaptan hydrosulphide ( ^H ^ (0 1 1 ) . N jSH . SH^, 
fruni the a(’tionof ludrogen sulphide iijH»n diazo-pheiiol solutions, con- 
sists of ri'd needles melting at 75 ' with d( ce-inpcsition (B. 28 , 3250). 

p-Oxy-dlazo-benioMmideOH i;t , 11 , 4 N ,. m.p. aUmt 20 ,e.\plodes 
•It 150 I'nam p-amido-pheiiol with nitrous acid. I he potassium com- 
poiiiid e.\lsis in two forms, one colourless, the otln r blue, easily con- 
v< nible into each other. Both yield tin' same b< n/oyl compound, of 
1 >. 8 Th which is als(* obt.iined from b« n/oy!-j>-amulo-plienol with 
nitrous a( id ((’. 1(^)7, II. 2.^7). 

Azoxy-phenols. ~ p-Oxy-azoxy-benzol f ni.p. 

t.y* , isolitaiiied by the combination of p nitroso-jibeiiol witli /J-phenyl- 
hyilro.xylamine and elimination of w.iter ; it also torms on the action 
nf sodium hydroxiih' iqxm nitroso Ix iizol at loo ', which also produces 
two isonu'ric o-oxy-azoxy-benzols, m.p. 7(1 ami 108"' respK'Ctively. 
^^xidation with jXTmanganate disinti'grates the oxy-a/.oxy'l)cn 7 .ols to 

potassium iscHHazo-lMnioi : 

( .ll,(N5()}( eM/)H t 
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Aio-phenols, Oxy-azo-benzols. (i) From diazo-sal 

and monohydrir phenols, in-dioxy-benzols, m-ainido-plu'iiols, aii 
m-piienol-snlplionir acids : 

(VisX. XO, i (VI 5 OII Cfilf^X ; XlijC, II, i 1 ) 011 . 

1 he solution ol ilu‘ dia/d-salt is allowed |o run into tlie alkahn 
phenol solution whih' coolini; and stirrinj^. Phcnol-ilia/.o-hcn/ol 1 
produced, together with phenol-a/.o-hcn/.ol. 

As with the ainido-aze-coinpounds, tlu* entering dia/.o-group ar 
ranges itself in tin* phenols in the p-position, and when this is idreail\ 
occupied it takes the o-positi(Ui with nderence to the hvdrowl eroin 
(R 17 , iS;f); 21 . R. Sr4). ' 

Interinediat(‘ ()roducts have been sonietiines isol.ited in this n'aclien 
in the form of the so-caIlc<l o-a/o-conij)ounds (dia/o-oxy-ben/ol- 1, 
rorresj)onding to the <lia/()-ainido-comp(tuuds, which, howi ver, trail 
pose themsflvts with even greater ease into tin isomeric o.\y-a/o-( dtii 
pounds (H. 41 , 4oif), 4404) ; 


: NT.Hi 

(2) By Inciting the dia/aeamido-lxm/ols with monohydric i)ln nol 
and also with reson'in (B. 20, 472, 004. 1577) : 


(Vf5,X,.\H.C,H, ^ <Vl5 X..(Vl4.0li : C,11,.ML. 

( ]) By the molecular rearrangement induced by heating a/o\\ - 
benzols with sulphurii' ai id (Ik 14, 2 () iy ) ; 

(«n.N 

c\\l[s ('dbXr^'.H.OH 

Azo.xy lx nzol ( )xy azo-hcnzol. 


(4) By reduf tionof the nitro-phenols in alcoholic p<itassium hydrox- 
idc‘ solution. 

(5) B>v the action c)f anilines upon nitroso-phenols. 

(()) I'rom amido-a/o-benzols ancl from azo-benzol-sulphonic' ac icF 
( unstitutum. rile oxy-azo-compouncF. cont. lining hydroxyl m ilir 
ortho-po'.ition to th*- azo-group, an- probably (luinonc-hydra/.ones ; 


, „ foil 

' • ‘In : 

Oxy-azo-bcnzol 


< II / " 

" • l : NMIC.II, 


'•"•{sMI(,ll, 


IjuifUMir phenyl -hydrazorip. 


Ouinone-phenyl-hydrazone it'.c-lf is not obtainial by condc-nsatioii 
of Iwnzo f|uinon*-, sima- the cpiinom- is reduc c-d by phi-nyl-hydra/in, 
but the monopln-nyl-hydra/ins of (juinorie haye been obtained with 
o-nitro- and o-, p-dinitro-phc-nyl-hydra/in. 'fhe latter haye proved 
tln-rnsc lyes to be identic al with the nitro cixy-azo-com|K)uncls obtain'd 
by coupling diazotatecl o tiitro- and o , p dinitro-aniline with pin nol 
(A. 367, 171 : sec* also Naphtho-cpjinone-hydrazoncs) : 

rti/fCG »»N,NHC ,M.N0, I, /ii'N ; NT,H4N0, < ; NC.tt.No, 

' ‘ -■ < 

L'nsym. acetyl- anil Iw nziiyl-phenyMiyilra/.in also yield n-ai yl.iled 
quinone-phenyl-hydrazones with cjuinone, and these, on saixuiilu ation, 
fci^s into p-oxy-azo Im tizoI. They are isomeric with the o-aryl-oxy 
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azo-benzols obtained by acetylation or benzoylation of oxv-azo-benzol 
(C. 1900, I. 30). 

Of special iinportance for dcridin^^ the question of tin* constitution 
of tli(! oxy-azo-coinpounds is the observation that the N-arvlated p- 
(|uinone-phenyl-hydrazones are transposed witli great facility into the 
isomeric 0-acylated oxy-azo-l>enz()ls (H. 40, 14 JJ) : 

^ N.N(C0CH3)C.H, ^ ^ ^ r[.]N : NX.H, 

The tendency to pass into true azo-compounds is so great among 
the o-(pnnones that the isomeric N-acylated o-qiiinone-phenyl-hydra- 
zones liav(‘ not been obtaiiu'd at all up to the present time (B. 40, 
J154 ; A. 359,353 ; but cp. 1909, I. 1093). On account of this easy 
conversion of derivatives of (iuinone-phen\ l-hvdrazone into those of 
oxy-azo-benzol, we are justified in regarding the free o- and p-oxv-azo- 
cumpounds as triu' azo-iompounds. This is in agreement with the 
fact that the m-oxy-azo-bmizol (see below), which, on account of the 
non-existence of m-(juinunes, cannot be formul.ited as a (luinone-phenvl- 
hydrazone, closely corresponds in its Ix'haviour to o- and p-ox\ -azo- 
beiizol (B. 36 , 4118). With phenvl cyanate. (>- and p-oxv-azo-i)enzol 
a)Mit)in.' lo O i arhaiiili.lc-d. riv.itivo, (B. 38 , iOf,,S), 

l lii Uital or partial insoltiliilitt of oxy-a/.o-compcmiKis in alk.ilios, 
whK'h was regarded as a sjiecial argument in favour of their 
(inuione structure, Imds its analogy in the similar behaviour of the 
pheiivl-hy(lraz(.n(‘Sof the o-plieiiol-aldehvdes and ketones iB 35 , iioo • 

1 . loS, II. ’Of)). \ » t I 

p-Oxy-azo-benzol, benzol-p-azo-phenol ( JljX X i ( \.H J4IOH, 

imp 148 , crystallises in orange-vellow ma illes, h is tiroduced by the 
methods mentioned in conn.'ctioii with «»\v-azo-il(Tiv.itives ■ treated 
phosphorus pentachluride. and then with water, it is conyerted 
m 0 tl,,. phosphori,' ..st.r l>()(()C,ll,N\,< ,11^1,. ni l.. ■ |I1 24, ,(.s ; 

P Jt>, i()J2). Benzol-p-azo-phenetol, m p. 7; (B 25 . ooa) d-Azo- 

~ 

(0 By fusing puiitro- and nitroMi-pluMiol with caustic alkali. 

•* y the pairing of diazo-beiizol nitrate with phenol. 

(3) hrom p-oxy-azo-bonzol-sulphoiiie acid (it. 15, v>);) 
o-oy-azo-beniol, ni.p. Sf', is vol.ml,. «,||, w.iPr V.iponr, lluToin 
I . >1111). wit 1 th,. p-.lrriv.ilivr ; it is forniMl Insidr til.' p ox\ -,i..o- 
(H * froni l.cn/ol ilia/..nunn s.ills with pluiml 

loSo ■ “T * 1 ’ ***’*”sj>ositioii of a/o\\ be n/ol It*. i()op 1. 

loin ’ u XallO upon nitroso-benzoi (lt‘ 38^ 

SVI tlieiie m *»®"*o*-a*o-o-anisol, m.p. 41 ^ obtained 

lUieally from o-aiusidin and nitroso benzol, also yields with 


oxy-azo benzol (B. 33 , 3i()o). 


n'-Oxy-azo-benzol, 


lormed hv fho . T”’ ^*7 ’ ^'•oiaiy yellow erystals, i< 

'vith si)lif\in» o-amido-phenetol with diazo be nzol c hloride, 

benzol-a»n m nw ^ V'l •'‘"‘‘h)-group. aiul sajxmituMticMi of the resulting 

enzol-azo-m-phenetol. m.,>. with AUt l, (B. 36, 410 ’) ; ^ 


C.Il.fblOC.H, . 
'(3JN1I, 


“>• t'.H, {J]KH, 


[5]N : NC,U, 


c,ii,|h>H.i 9 

M[>]N;Ne,ll, 


. c,H. 'iOOU . 

< iSjX :Ne,U, 



2o6 


ORGANIC CHEMISTRY 


mm'-Dioxy-azo-benzoI, m-azo-phcnol, ni.p. 205“^, is fornird 1 
fusing m-nitro-phcnnl with caustic potash (Ih 39 , It lias al 

been prepared from m-azo-aniline, !>>■ means of dia/.o-compouiHi 
and from m-nitro-phcnol by electrol\ tic rciliiclion (('. i<)02, II. ii.S. 
190 y 1. 1221). 

('oncerning azo- and diazo-compounds of crcsol, see H. 17 , .J31. 

The sulpho-acids of the oxv-a/o lieiizols an- ((ves c.g. p-sulph( 
b^zol-p-azo-phenol S()3ll; 4 r„II, i :N Ni jM'ijll^i.pOli, from p-o,\\ 
azo-benzol and Milphuric acid, and from p dia/o ben/ol-snlplidni 
acid by means of sodium plienate, is tlie iropiiolnu’ yi'Hoii of comnu n 
(H. 11 , 2192). Also eomjiaie resorcin. 

Phenol- 2 , 4 -dis-azo-benzol Oil I 2, p(X : X< „II,,).,, m p i.- ; 
(('. loo). II. «y^). and phenoI- 2 , 4 , 6-tris-azo-benzol Oil i i, (- 

(N : Nf gHj).!- by conjdmg jdieiiol with 2, or ; 

molecules of diaz(»-benzol chloride in alk.diin ^olulion. Tin and 11 ( 
reduce phenol-tris-azo-lKii/.ol to 2, 4, (> iri-ainido-phenol (/. pr. Ch. : 

78 , 384). 

IlYI)K.\ZO-Pllf-:N()I.S. 


m - Oxy - hydrazo - benzol OUT t VI , 3 N I I.M !(\}1 eohmili - 

needles, m p. 12P3 is nbtaiiied by re<liic(ion of in-ow -a/o lx n/el 
with zinc dust and gla< ial acetic acid (H. 36 , .|II2). .Mineral aoib 
tran>j)ose it into m-o\v-ben/idin. m-O.w -hydra/o-lx iizol is the oiil', 
known free oxv ludra/o-i om|XMmd, since o- and j)-o\y-a/o-ben/n|, 
on rtdiiction, <lccofn|x»se at once into aniline .and o- or p ainidn 
phenol respjx tively. Ihit the alk\ l I’thers of the ow -a/o beii/ek 
may b*’ reduc.'d to the bcn/ol-(»- and j» ln alra/o-pht-nol ethers. Ik ii/nl 
p-hvdrazo-pheno! (‘thers undergo, with stannous ( hloride and lb 1, 
the Semidin trans|X)siiion. Thus, benzol-p-hydrazo-phenetol passes 
into rn-ethoxv-o arnido-dipht nvl-.imiiie (P>. 27 , 2700, 28 , IT 73.;, 
29 , 2f)No) : 

r.HjNH.NH ^ ‘**N4 j* 

The free hvdraziii'j.henols are v. ry unstable, o Hx'drazin-anisol 

NlfjNT! 2 iViVi 01 II3. rn.p. 4; . b.p. 2|o . .ee A. 221 , .;! }. 

Sulphonic Acids of Phenol. Tlie iilphonatKai of pin nol proeds 

with the replacement of the o- and p h\<hogeii atoms, pist as in du 
ilitratiiai process (the suijrho grouj>s enter tlie nieta j»osilion widi 
refereiK e tr; one anotliei; ; 


, 

f 

I — I 


< ,n, o;sodi 

'OiSOjll 



(l]OH 

[TSc'dl 

jo]S(ijH 


0- and p-Phenol-SUlphonIe acids are fturmd when pheiu)! dissolves 
in com entratejl sulphuiie a( id . at medium temjM ratmes the former 
is the more ahundant, but readily passes inltt (lie /»uru 011 llie appli< a 
lion <A heat, or eveti iijHirl boiling with water. I'liis ( liange is due to 
the fa( t tfiat o phefi(»| sulplioiiir a< id easily ‘’heds its siiiplio grouj) 
with regeneration of phenol, which then forms p phenol-sulplionic acid 
under the influence of sulphuric ju id. o-l^henetol-sulphonic acid 
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just as easily ehanf^ecl to the p-aci<l hy heating it to loo"^ (P> 27 

Iv. wO- . ‘ ■ ■ ’ 

Ihe separation of o- and j)'))hiTiol-snlplionir arid suet eeds through 
the crystallisation of its inono-l)ariuni salts, the barium ortho- 
salt i !!•/) erystallising first in i oarsc needles of 

the rhombic system. The p-aeid is best obtaiiud from the mollur- 
liiltior, as m tie- magnesium salt (t'elljittlf (^O, )„Mg . ,s|i.,() large 
rhoml)ic columns (IT 40, .-jb;;). The placid is ako" formed by’ trans- 
position of phenyl-sulj)huric acid. 

The free acids can be obtained in eia stalliiie form \)y the slow 
(vapor.ition of tlioir a<iurous solution. Ihe a<}u.nus solution of th(> 
ortho-Cicid is ajiplied as an antiseptic muh r the naiUf i f aseptol (B. 18, 
K. 5 ofi). Ihe jiara acid yields ipiiiionr if its sodium salts be oxidised 
wdh MnOjj and sulplmric and. Whi'ii the ortho-tieid is fused with 
KOII at ' it yields j»yid( atei hin or o-dioxv-beu/.ol ; tlu' para-acid 
does not react at y’o ", and at higher temperatures \ ields diphenols 
(se(‘ Diphenyl). ' ^ 

Ihe <ulion of nitru' .iciil leads easily to the rejilacemc'nt of the 
siilplio-group by the mtro-group. 

\\itii IH Ij the pheiiol-sulphonic .icids giv«-, in the iirst place tlu' 
phosphor-ow^chlonde denvalne of tin- jdienol-Milphoin 1 chloritles 
which, on heating to iNo with IN 1,,. are .miveit.-d mto'tlioM' of the 
chloro-I)henols. On further Inaimg of the hater with V( \^, we get 
chloro-lien/ols : 




‘iD'cT 

These rern-tions rnav hi* us,'d to determine tln' location of the 
siilidioxvl (IT 6. <).(;, : .V 358, .U), If phenvI-suliTonyl chlorides are 
roquirctl for reactions, it is best to aietxlatc the p'otassium-phenol 
ailphonales. then to prej>are the .n ct vl-phcnoi sul}dionvI chlorides, 
and finally to remove the ac«-tvl (.\n-ihut/!. 

I'rorn aciUyi-pheuol-o-suIphomh- chloride we obtain, by the action 
af ainuionia, or, better, of dietlu l-ammc in etiu iic solution, and with 
dicdding of tin* aia tyl < hloride coiatitiu iKs. phenylene-suluhonvlide 
r 1, /ii;o—S()JT,\,, ,, 

‘ *\i 2 ]SO, ()[ij P* *• ‘ to sahcxlide. as 

i^tiggisted by th(' name. 

lodination of p.ira-sulphonic ai id 'cieid- 2, 6 -di-iodo-p-pheniil* 
sulphonic acid ( hm a a> an antiseptic under 
the nanu' sozo^jodnl (IT 21, K. 250 ). 

Meta-phenol-sulpionic acid .1,3 i> piodiuvd when meta-]>en/.oI- 
I Milphonic acid is heated to !“o i.Ni wiih aipuous potassiuiti 
bd[().>ii<le (p 9^ molecules of lUO. 

'Hon with potassium hydroxide at jyo » onyen-> n into re.''orcm i. y. 

Nti para ben/obdisulj)honic aci<l is heati'd with caustic alkali; 
nm.i-phi'nol-sulphonic acid is also produced at first, but it \ ields 
•'"''►rein later. 

Phenol-|2, 4j-<llsulphonlc acid re’^ailts from the .u liou of an t'xccss 

Miiphurii- aeitl uinm ph.:*no|. .dso upon ii.J - and T*-! phenol- 

phonic acid. The solutions of the acid and its salts arc colounxi a 
rcU by ferric chloride. 
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Phenol-[ 2 , 4 , 6]-trisulphonio acid is obtained when concentratt d 
sulphnrir arid and IdOj act upon pluMiol. It crystallises in thick 
prisms with jUljO. 

Nitro-phenol-sulphonic acids, see J. pr. Ch. z, 73 , 
p - Amido - phenol - sulphonic acid Ml^UjCjlI.dOH)! i ]S()’lI[2 i> 
formed in small tpiantity by tln‘ action of concentrated 11 ..SO, ujk)ii 
nitro-ben/.ol. There is probably a reduction to j 3 -phenyl-hydro\\ 1- 
amine, followed bv formation of p-amido-}>henol and then amido- 
phenol-sulphuric acid (C. H)oS, II. 5S7). For other amido-phenol 
sulphonic acids, see H. 28 , K. j/S, j()() ; 39 , b J- 

ThIO-DKRIVATIVES of PllENOl . 

Mercaptans. Thio-phenol, plunyl-mi-ymptan \phcno-ihiol\ CgllsSII, 
lK)iling at iP.Sk with specific gravity ro;.^ (14 ). is a mobile, ill-sm< llii)[; 
liquid. It is made (i) by K tting IdSj act upon phenol (/. /. Ch. iMi;, 
IQ.I) ; (-) by distilling sodium l)en/,ol-sulphonat(' with jH»tassiuin 

suiphydrate (H. 17 , 2080) ; ( ;) by reduction of iH-nzoI-suIpho-chloiidi , 
or beiizol-sulphinic acid, with zinc and sulphuric acid, or stannoiN 
chloride (('. Kioo. I. 252 ; B. 32 , 1147 ^ ^ H. ; (4) from phenyl- 

dithio-carbonic esti r ; (5) from j)hen\ l-magne>inm bromide, with 

sulphur, the comjionnd * CjlI^^.MgBr being formed lirst. and then 
decomposed bv ai'ids with rejection of thio-phenol (('. 1008, II. i mm : 
rooq, 11, 104). It manife>t'. great tendeiiey to throw off h\'dro|.:eii .iiid 
become pheiu'l di'.niphidf- ; hence it often acts as a rt dneing agent (cj), 

H, 29 , Mercury thio-phenate (t jllj^l.llg Thio-phenyl-acetal 

(■jlls.S.t'llj.ClIfOt dlj).,, b p. 27;’ (B. 24 , tf>o). Thlo-phenyl-acetone, 
m.p. PI d and b.p, 2<><> (B. 24 , ib;). ( onstilt B, 24 , 27,4; 28 , i!*’o; 

.\. 253 , ibi, for mefcaptal (\'«)1. 1.1 and mercaj)tal deiivativ('s of tliio 

j)henol. Phenyl-ortho-thlo-formic ester < ^ 1 * 

(B. 25 , .M7, 252). Phenyl-dlthlo-carbonlc ester ( gl!t,S.( SOK is fomnd 

from iliazo-ben/.oi chlori<le ami potassium .vaiithogenate ; it represt iit^ 
a coinrnon reaction (( . Ufoo, I. 252). It \ iel(B thio-phenol when s.iponi 
fled. Thi> is the most cojiveiiient wav of preparing thio-pheiiols (B. 21 , 
K. ne.\t to the reduction of the siilphinic acid>. Phenyl-thio- 

carbonlc chloride ( ^ P it ^>4'’, and phenyl-dithlo-carbonic 

chloride f VljS.t St I, b.p.,j i 55', are formed bv the at lion of jdioM' 
and thio-phosgeiie iijion sodium thio-phen.ite, Both (ompotind'', 
t4tgated with alcohol, [iluuml, thio-j)hem)l, aniline, etc., have gi\< n rise 
to manv thio-phenol derivatives (( . i<,07, II. ii5<j). 
t DIaio-beniol-thlo-phenyl ether < VI5N2 St .lij, an oil, is jintdiicid 
from diazo'lienzol < hloride and plieiivl men aptait (B. 28 , 4247). 

0-Thlo-cresoI,m.p. iV'amlb.p. iHH'; tiu' rn body is a liquid, boiling 
at iqs" 202", while the p com|K)un(l melts at 44 ' and boils at lu i - 
Thlo-carvacrol (fdldd'aHrX^ 245', see Carvacrol. I'or 

further thio-phenols, si-e B. 32 , 1147 : F, II. i jqig 

o-NItro-thlo-phenoI N()jj2'( ^lUSII. m.p. 4s ’. easily obtained from 
o-nitro chloro-benzol with soiliiun sulphide; it easily oxidises to th<' 
disulphide m.p. KjH', which is als<) easily obtained 

from Oj-dinitro-lxuizol with s<xliuin sulphide, and from o-nitro chloio- 
U’uzol with alkaline (Kily-sulphides ; p nitro-chloro-lKUizol is similiirb 
transformed into p - nltro - phenyl - disulphide (NOj[4]C,H4)i^a 
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oxidation of these disulphides with HNO3 we obtain the corresponding 
nitro-bcnzol-sulphonic acids (/. pr. Ch. 2, 66, 551), 

Of the substitution products of thio-phenol, the o-amido-thio-plienol 
should be noted on account of its heterocyclic condensation products. 

o-AmIdo-thio-phenol NH2[2]CgH4riJSH is obtained from ortho- 
nitro-bcnzol-sulphonic chloride by reduction with tin and hydrochloric 
acid. A better method to pursue is to fuse benzenyl-o-amido-thio- 
phenol with caustic potash (B. 20 , 2259). It melts at 26° and boils 

m^mido-thlo-phenol (B. 27 , 2816). p-Amido-thlo-phenol, m.p. 
46"', by reduction of aceto-sulphanilic chloride (B. 42 , 3362). 

The Condensations of the o-Amido-thlo-phenols (compare o-diamincs 
and o-amido-phenols).— (i) Henzo-thiazoh are formed on heating 
o-amido-thiO"phenol with carboxylic acids, acid chlorides, or acid 
anhydrides. (2) o-.'\mido-thio-phenol, by the action of chloro-carbonic 
esters, forms ^ oxy-benzo-thlazol or carbonyl-amido-thio-phenol. (3) 
With chloro- or bromo-acetic acid it yields keto-dihydro-benzo- 
thlazln [q.v.]. (4) Carbon disulphide produces /i-sulphydro-benzo- 

thiazol {q.v.). (5) Nitrous acid converts o-arnido-lhio-phenol into 

o-phenylene-dlazo-sulphlde {q.v) \ at 200^-220° this becomes dlpheny- 
lene disulphide ; 


C.H, 


/ lOSH 


U 4 NU, 

Ami(l'ithif>- 

Iihrnol 


CH.CO.Il 

» ti i M-Mfthyl lyn70 thiazol 

Kthcnyi-aniiilo thio pheiv'i 

** 

(■ico,c,n, ^ 

lyn;.othi.i7<'l or 

C,!!. { 'i.OH or C.H, { ^.CO Cailxjiivl n-aiuldo- 

lUlN- thio-pCcnol 

c n,( i.< 0011 

, f (i]s -- < n, 


^ ^ j Keto .liliyUro bciiro thuiui 

cs, 



C,n, 1 'e SH Siilphyau) Ikiizo thi.u<>l 

N'OOR 

-> 

e.ll,/ x o-Chfiivlcnfiliaro Milphide. 

\UiN 


See below for the condensation of o-amido-thio-phenol with pyro- 
catechol to thio-dlphenyl-amlne. 

Sulphides. disulphuU- (C^Hjl-^S.,. m.p. bi'" and b.p. 3io'\ 

results from the oxidation of thio pheiud with a chromic acid mixture, 
or in ammoniacal solution, by the oxygen of the air ; by the action of 
iodine upon a(|ueous potassium thio-pluiiate ; by heating thio-phenol 
with benzol-sulphini<' acid : by heating thio-phenol or phenyl sulphide 
with sulphur, etc. Reducing agents decompt>M' it into two molecules 
of Ihio-phenol, and alcoholic |X)tash breaks it down into potassKim 
thiu-phenatc and jxitassiiim-ben/ol sulphinate (B 41 , 3403). 

p^-Diamido-dlphenyl disulphide, dUhio aniUnc Sj t m.p. 

77 '. is produced besides thio aniline on melting up sulphur with aniline 
and aniline chlorohydrate. On reduction, or on boiling with alcoholic 
it is converted into p-amido-thio-phem>l (B. 39 , J.jj;). The 
diacetyl c()m|K)und exists in three isomeric forms of m.p. 215', ib2 , 
•aid 122'' respixtively. I'liis isomerism is in>t as yet cx]d.iincd (B. 41 , 
Dithio-rn-toluylenealiamine. see B. 42 , 743. 

Phenyl sulphide tC|Hj)iS, Ixmzol sulidiide, a coUmrless liquid, with 
odour resembling that of leeks, b.p. 202''. has a s}X'citi<' gravity 
af M2. It is formed (i) by ilistilling plienol with ILS^ (along with 
thio-phenol) ; (2) from sodium -Ix'uzol sulphonate with Ih^S^ , (3) by 
VOL. 11. • b 
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heating mercury-diphenyl with sulphur (B. 27 , 1171) ; (4) on heating- 
sulphur with diphenyl sulphone (method of preparation), into whirl) 
it is also converted by oxidants (B. 26 , 281b) ; (5) by the action of 
sulphur hypochloride or tinely divided sulphur and Al chloride ujk)ii 
benzene (C. ipo^, II. 228). The two last methods are specially suitahlc 
for preparing phenyl sulphides. ((») Ehenyl sulphide and its homologui s 
are also readily prepared liy Inaiting aromatic h'ad mercaptides witli 
haloid benzols (the bromides are the Ix-st adapted for this |)urpos( ) 
(B. 28 , 2322), or sodium mercaptides with iodo-beiizols in the prcM in ( 
of jxjwdered coppt'r (B. 39 , 3503). 

Diphenylene sulphide or dibenzo-thio-phene (y e.) is produced (.n 
conducting the vapours of phenyl sulphiih* through a tube heattd to 
redness. 

Fatty aromatic sulphides, whidi may also be regarded as alcohol 
ethers of thio-pheiiols, are j)roduced (i) by the action of iodo alkyluu 
or dimethyl sul[>hate uj)on the sodium saltsof the thio-{)henols ; (2) h\ 
heating phenyl-ilithio-carlxmic est< r aloiu' : 

iVIsS.CSOt , 11 , Jl, .(OS; 

(3) by sui'cessiv<* action of Milphur .ind iodo alkylene u[H)n pin ii\ i- 
rnagiu’siurn bromidr (( . i<)05, 1. 80) ; 

( .ICMgBr " . ( .IICMKlir " ( .HC* 'C 

Phenyl-methyl sulphide •!,. b.p. 1S7 i(,od phenyl-ethyl 

sulphide jll,. b.|». 200 job, Ih** fatty aromatic snlpllnl(^ 

(Msily add tv.o atonic of biornim' or lodiim, with forniatitni of dilirouiidt > 
or di-iodid( ->. u>iiallv < rv^talli>mg (MmIv, which, under the action of 
w.iter, e\( hango tin* halogen for oxvg' 11, and hntn mixed sulph oxido. 
Phenyl-thio-glycollc acid < ll.,( (Hdl, m.p. is fomnd 

(1) from sodium thio-pheiiate ainl iuoihh hloracetic ai id ; (2) b\ llic 

action of tliio-glv< olic ;n id upon dia/o-lx nzol chloride in a»jueons 
solution, in this action the ((im)M»und ( I1.,(’()01I is formed 

lirsi, and [)ax'.e>, on w.irming. into |)hen\ l-tliio-glycolic acid, with 
reje< tion of nitrogen f.M. 28 , 247 ; ('. i<)o8, I. 1221). 

W ith dimethvi sulphate tin- aromali«‘ and fatt\ aromatic siilplndi^ 
combine to rni\( d siilphinic or sulphonmm i ornp»)uridN, which ( hnng<' 
in Ntabilitv witii the number of arom.itic raflii les. Thus, diplimt l 
methvl-saIj)honium chloride ^ieeom|M»^e^ un boiling with water, uid 
rapidlv on adding alkali, into metlul ah oho) ,in(| diphi'in l snl|'hide 

(B. 39 , 5350 ). 

Amido-phenyl Sulphides or Thio-anlllnes. l-ormation : (i) Th<o 

compounds result when nitro-thio-pheriyls are rediUaxl (i p. B. 29 , 23<»2) : 

(2) from aniline., hy hfdling the latter with siil()hnr and lead oxide 
(P». 4 , 384). Sulphur i hloride converts the dialkyl-anilines into svm. 
p-tetra-alkybdiamidf;-phenyl snlphidf's. Siher nitrate and ammoiii.i 
desuljdiurise the t<'fra-alkvl com|M»unds. with the formation of svin. 
p - tetra - alk^yl - <liamido -dij)henyl oxides e g. ()[( „Hi(4).N(( UddL’ 
(B, 21 , 2o5#>) rpon heating methy}-thio-;inilitn‘s e g. thio-p-t'>iuifi''' 

witli sulphur t<» higher temperatures, thiazol tierivatives, lik< 
dekydro-ihio-toluidin (see Henzo-thiazol), are pnKluced. 

p-Dteiiild»HUplieDyI iuIpUdt tUo-anllta*, melts at 105 ’. 

\C'^ 1 1 N 1 1| 
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0-DlamWo-dlphenyl sulphide melts at 93° (H. 27 , 2807). See B. 38 , 

1130 for isomeric thio-anilines, melting at 80"" and 86°. 

Thlo-p-toluidin diamido-ditolyl sulphide, melts 

at 103°. The sodium salts of thio- and dithio-toliiidin-sulphonic acids 
dye unmordanted cotton a greenish yellow (B. 21 , R, 877). They are, 
therefore, so-called substantive cotton dyes. 

The bis-diazu-salts of thio-p-toluidin, which may be produced in 
the fibre itself, combine with naiihthyl-amine-sulphonic acids, and 
yield diazo-dyes of a brown-red colour (B. 20 , 064). 

Thlo-dlphenyl - Imides.— Thio-diphenyl-amine is 

the simplest of these heterocyclic bodies. Methylene'' blue, a most 
valuable dye, is derived from it. The thio-phenyi-aminc group will be 
discussed later with the hetero six-ring compounds. 

Thlo-anlsol S((\H4()CH3)2, melting at 46°, and allied bodies, are 
formed when thionyl chloride or sulphur chloride with aluminium 
chloride acts upon the iihenol ethers (A. 27 , 2540). 

SelenO'phenoIs. — Like sul|)hur, selenium also attaches itself to 
phenyl-magnesium bromide, forming C^HjSeMgBr, from which seleno- 
j)hcnol is produced witli dilute acids. 

Seleno*phenol ('jH^Sell, b.p. 182°, is also formed by reduction of 
benzol-seleninic acid and diphenyl diselenide, into which it easily 
pcLsses by oxidation in air. p-Seleno-cresol, white flakes, m.p. 47° 
(C. 1906, H. 1 1 19). 

Phenyl selenides :irul tellurldes are (juitc readily obtained from the 
mercury-diphenyl comi>ounds by the action of selenium and tellurium. 

Diphenyl selenlde results upon heating selenium 

with diphenyl sulphone. Sulphur dioxide escape's at the same time. 
It boils at i()j° (14 mm.). Further action of selenium ])roduces diphenyl 
diselenide (CgHJjScj. melting at (>3° and boiling at 203° (ii mm.). 
Reduction change's it to two nudecules of phenyl-selenium hydrate 
fflHiSeH. melting at 183’. Diphenyl tellurlde (('eH5)2Te boils at 174° 
(10 mm.) ; sec B. 28 , i()7o ; 29 , 428. Further aromatic Se and Te 
compounds, sec B. 30 , 2821. 


Dihvdric Phenols. 

Several representatives t)f this familv <HCur in }>lants, or have been 
‘>htained as decomposition pnHiucts of plant substances. Resorcin or 
Jn-dioxy-benzol is especially important ficm a tec hnical standjviint. 

Ihe general methods 0/ for mat ton are like th(»s«' of the corresponding 
iiioiiohydric phenols--(i) by fusing moiudialogen phenols, halogen 
iHnzol-sulphonic acids, phenol-sulphonic acids, and ben/.ol-disuljdionic 
'^cids with potassium hydroxide ; (2) by diazotising the amido-phenols ; 

(3) by aromatic dioxV-acids alone or with lime or baryta. 

(4) n- and p-Dioxy-benzoIs also result from the careful reduction 
"1 tln'ir corr(*sponding (piiiuMU's. (3) o- aiul p-Dioxy-ben/.ols are 
'mt.iiiu'd in a straightforwar<l reaction bv the oxulatu»n (d 0- and p-oxy- 
‘^izaldehydcs and o- and p-oxy-aceto-plienones with HjOj in feeble 
^•calinc solution ; m-oxv*l)enz;ddeltvde gives no resorcin when treated 
similarly (C. 1910. 1 . 634). 

behaviour is largely dependent upon the position 
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of the two hydroxyl groups with reference to one another. The three 
simplest dioxy-benzols, pyrocatechol [i, 2], resorcin [i, 3], hydroqiiinnnc 
[1,4], are, therefore, typical representatives of the three groui)s of 
dihydric phenols. The behaviojir of such bodies can be fully illus- 
trated through them. The dihydric phenols can be changed l)v 
chlorine to hydro-aromatic kelo-clilorides, whose carbon ring may br 
readily ruptured. Chloroform and caustic potash convert them into 
dioxy-aldehydes, while they yield dioxy-carbo.xylic acids witlj carl)o]i 
tetrachloride and caustic potash, as well as alkaline carbonate solutions. 

Pyrocalcchin (Iroiip . — AH o-dioxv-benzols are coloured green In- 
ferric chloride. They are further distinguished from the m- ami 
p-compounds by their ability to exchange their hydroxyl hydrogtn 
atoms and thus form cyclic esters readily. 

Pyrocatechin, pyrocatechol, o-dwxy-ben:ol [i, z-pheno-diol\. i\)\^ 
fi,2'(OH)2. melting at 11)4" and boiling at 245"', was first (Reinsrh. 
1839) obtained in the distillation of catechine (the juice *)f .Un/naa 
catechu), and also from Morinya tannic acid. 

It is produced in fusing many resins witii caustic potash. It oc< uta 
in kino, the dried juice of different kinds of Ptcrocarpus, lUitca. and 
Eucalyptus, in beechwood tar, and has been obtained as a bv-proiiin i 
in tlie manufacture of paraffin from bitinninoi^ shales at the ,Me>sil 
mine, near Darmstadt, etc. Pyrocatechol-sulphuric acid tx'curs in tin 
urine of tiie horse and in that of man. It is artificially made (i) hv 
oxidising phenol with hydrogen peroxide or with Caro's acid ; (2) by 
the distillation of pvroratechuic acid, or 'M 0211,3, .f'-dioxy-ben/iiii 
acid; (3) bv fusing i, 2i-chloro-phenol, ; i. 2 ^biomo-phenol (lb 27 , 
R. 95;), I, 2 -lieii/nl-disiilphonic a( i<l, and ji, 2^*i>hennl-sulplionic .irnl 
with caustic potash ; (4) by heating guaia«'ol-pyroctitrsdiol-mon<imethvl 
ether to 200 with hydriodic acid. 

On exposure to the air its alkaline solutions assume a grei-n, tlun 
brown, and finally a black colour. Lead acetate throws out a white 
preci[)itat<.‘, PbC^HjD.^, from its a(pieous solution. Neitlun' resoidti 
nor hydr'Kjuinone shows this readion. Similarly, the foiinati'ui of 
antirnonyl comp«ainds is characteristic of o-dioxy-l)en/ols, c.g. ( jHiO.. 
S( OH (( . 1898, II. 598). Pyrocate( hill n diices cold silver solutions .uid 
alkaline copjier solutions. The application of heat is reipiinsl in tin 
latter case. Silver oxide oxidises it in »theric solution to o-beii/o- 
qiiinorie. Pyrocatei hill in gbn lal a<-i ti( m id solution is (oiu'erfi d b\ 
f hlorine int<» tcti.u hloro-pvro< at(“chin. tetiai hloro-o-(piinom', .iml hexa- 
chloro-o-dtketo-E-hexrne : m nitrous arid, to dinw-tartartc acid. < on- 
'^ult p. 21 1 for thf’ hetero<;y( lie formations obtainable from |)yrocate< hoi 
Heated with jdithalic anhydride ajul sulphuiic ai irl, it yields ahzarnu 
and hystazarine. ( onipare protocatechuic ahlehyde and protocate( hint 
at i<i. It Is Used in photography as a tlevelojter. 

1 ‘thcrs. Some etliers of j)yro< ate« hill, sin h as the mono- and 
tliim thyi 1 tfwr, as well as the methylene ether, are of s|)ei.ial impoib 
ante, as being « losely tsMinet tetl with numerous vegt lable substamts 
sutli as ( ugenttl, safrtd, api<»l, vanillin, pipeional, p.i{>aveiin. et< ■ 
Pyrocalechln-raethyl ether, guatacol, <Mcurs m the ( icosote h""' 
beechwootl tar (I>. 28 , R, prodm t tl on heating pyrot -itt'chm 

with pofassiuin hvdrtexide and ptit issiunMiiethyl sulfihate to 180 . as 
well as by heating calcium vanillalt’, and from veratrol (B, 28 , R jdi). 
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Ferric chloride gives its alcoholic solution an emerald-green colour (see 
Vanillin). 

p-NItroso-gualacol ii(()CH3)(OH)i4]NO, from guaiacol with 

sodium alr(tholat(‘ and ethyl nitrite, gives mi oxidation tiifru-, and 
nil reduction (nnida-^Utnacol ('gll3(( K H-dfOlIjN'Ilo (H. 30 , 2433). 

Guaiacol-sulphonic acids, sec p>. 39, kioj, II. ijf);. 

Numerous guaiacol dorivatives are extensively employed in the treat- 
ment of pulmonary tubmculosis. 

Dimethyl ether, veratrol 2!(GrH3)2, melting at 15° and 

boiling at 205 '. is prejiared by treating tlie potassium salt of the mono- 
mothyl ether with CH3I, and by distilling vetraric acid with lime. 

Pyrocatechin-methylene and ethyiene ether, b.p. 173 and 216'' 

resjiectively. 

Glyoxal-dlpyrocatechin ^ **(^>2^6^^!). m.p. 893 from 

aretvleiie tetrabromid«‘ and sodium pyrocatechin. on hvilroh-sis, gives 
o-oxy-phenoxy-acetic acid ( )U( jH,().('lL( ()()U, m.]). i ii , which 
also forms direi't from inoiiosodium pyrocati'chin and chlorac rtic acid 
(/. yV. CIl 2. 61 , 3,35; ('. 1900, II. 327), and easily passes into its 
lactone [J m.p. 53 , b.p. 233 (H. 40 , 2779). 

Ethene-pyrocatechin ( ,11, and propene-pyrocatechin arc 

ferined from o-o.\y-pheno\y-a('et<ddehvde and o-o\v-i)heuoxv-acetoiie 
with acetyl chhjiide or P.^t K (('. l.Spc). U. 02(*). 

Pyrocatechin-dlphenyfether CgH, I, 2 (()(\,ll.)., m.]). 93 , is formed 
hv heating o-dibromo-beii/ol with potassium j'lnnatt* in the |)resence 
of c(ij)i)er i)owd('r. Similarly, we obtain pyrocatechin-monophenyi ether 
Oll,i;('gH^f2 ()( jHi. m.p. 107 . and o.-dloxy-phenyl ether VJijOH;,!), 
ni.p. 121 , by melting o-br(unani''o! with ]>ot.i>.,inni-]>henol or guaiacol, 
from tile mono- or dimethyl ether fornnal at liist. Heating witii con- 
(ciitrated llBr tr.insfoinis o^-dioxv-pheiiyl other into diphenylene 
dioxide ‘ P- *>‘1 39, 022). 

Mono- and dibenzoyl ester, m.j>. i ;<> and >3 (H. 26 , 1071) ; A. 

210, 2()i). 

Pyrocatechin sulphite InhU at 210 21 1 (H. 27, 2732I ; pyrocatechin 
chloro-phosphine melts at 130 ; pyrocatechin oxy-chloro-phosphine 
at 35 ‘ (lb 27, 23tHd (see below ). 

Ill*' carbonic ester (.'Jl,/ ( n results from the action of chloro- 

I'arhonic ester upon pyroeate<hin. units at ainl boils at 227'. 
Abo from tlie action of I’Clj, upon pvroi ai«vhm-iin ihvlenc ether, and 
‘lo'oinjmsition of (he resulting dichb'io-pvroc.itt chin-methvlene ither 

GIbiJJ (3 1, witli water (C. 190S. 1 . i<>8(3). This reaction is of 

‘•^P'Htance, inasmuch as bv its means the mimerous derivatives of 
Pvkk atfchin-methylene etluT (H'curiiiig in nature may be transformed 
into pyrocattmhin derivatives otherwise dillicult t(* oinain ; cp. Pyro- 
^ate( hill-aldehyde. 

by heating with alcoliols or amine liases (he pyrocat('ehin carboxy- 
I'de is ea.sily broken up into o-oxv-phenol-caibonic esters. i*r earba- 
o-oxy-phenol esters ; with hvdra/.in hydrate it yields pyro- 
catechln-carbonlc hydraxide IKH'eH^oc'ONHNH,. winch, in alcoholic 
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solution, reacts easily with aldehydes, but not with ketones {B, 13 , 
697 : A. 22 Q, 84 : 300 , 145 ; 317 , 190). Oxalic ester, in.p. 185'', from 
sodiuru-pyrtK'atec'lHn and oxal-etliyl-ester chloride (B. 35 , 345 -)- 
Hhri K(vKiNC. Fokmahons i kom 1 ’yk<h aiio ikm . By tin* replad - 
merit of both frvdroxyl hydiogt-n at(»ms <»f i)yr(>('at('cht>l, cyclic i stt is 
are formed with SOClo, IH l.,. BOCl^, COCU, and ethylene bromide, 
o-Fhenyleiie-diamine, o-amido-idienol, and o-amido-thio-phenol con- 
dense with pyrocatechin, forming phenazin, phenoxazin, and //im- 
di phenyl-amine : 


Pyrocatechin sulphite 

HI, v'n Pyrocatcchinchloro- 

^ phosphine 


-C.HC 


Pyrocatechin oxychloro- 
phosphinc 

-C4H. 


Pyrocatechin carlxinatc 

nr( H,t H.Bi ,, 

-y( ,11 4 

C i O - CH, 

Pyrocatechin-ethylene- 

ethcr 


-s- :c» 

(‘iH, J'hcnazin 

.NH, • on 

Hi) 0 ;• 

X;c NH U 

; |c,H, Phenoxazin 

j ' 


f j] s - 
U 2 ;- NH 4: 

; | t |H, Thio-diphenyl aininc 


HomologousPyrocatechols.— Iso-homo-pyrocatechoK'HjfijCVIa - 3 J 

(OHlj, u\.\)- 47" (B. 24 , 4137). Horao-pyrocatechol CHafijC^Hji t. 4 
(()H)j, m.j). 51'' and b.p. 251 3 occurs in the form of its 3-methyl ether 
as creiwol CH3fijC,H5i'3!(0(’H,)[4i()H. bd). 221 3 in beechwood tar. 
together with phloral (B. 14 , 2005). 

Creosol is also formed together with guaiacol (see above) in the dis- 
tillation of guaiacol resin. Higher homolognes of pyrocatechol have 
been obtained by treating pyrricatechol with aliphatic alcohols and 
zinc chloride (B. 28 , R. 312). 

Ethyl-, propyl- and Iso-propyl-pyrocatechin, m.p. 39°, fx/, and 78”, 
arc obtained from the corresponding methylene ethers (C. 1904, I. 797 i 
II. 43b). 

Ilono-thlo-pyrocatechol C,H4[r, 2](SH)(()H), m.p. 4 5® and b.p 
217^, results from the reduction of diphenol di.sulphide [CeH40H]a^j- 
produced on heating sodium phenoxide with suliihur. Oj,-Dloxy- 
dlphenyl sulpl^de K JIiflHljS, m.p. 142”, see B. 39, 1350. 

DIphenylene disulphide, or thianlhrene 

158'' and b.p. ;](»)'", should he regarded as a derivative of dithio-pyro- 
catediol C, 114(811),. It is made by boiling phenyl sulphide with 
sulphur, also from benzene, SCI,, and aluminium chloride, as well as 
by heating phenylene diazo-sulphide (C. 1899, II, (>48 ; 1905, H- 
Also by the action of Al,!’!, upon thio-])henol or phenyl disiilphioi' 
(C, 1909, I. ifi.v). HNOj oxidises it to thlaathrene dioxide C,H4(SO), 
m.p. 2304 which is transposed by heating to 270'' into thlanthrene 

monoMlphone m.p. 279 ®. 
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Oxidation converts thianthrene into a disulphone, CgH4(S02)X6H4. 
Wlien the latter is heated with selenium, dlphenylene diselenide, selen- 
anthrene : (Soj) : Cgll,, m.p. 181° and h.p. 223° (il mm.), results 

(B. 29 , 435. 3 .| 3 )- 

Ri-SOKCIN (iKOCl*. 

Resorcin, and many of its homologues, combine with phthalic anhy- 
dride, the products being the /I uoresce'i ns {q.v). The aqueous solutions 
of the rn-dioxy-bcMizols are coloured dark violet by ferric chloride. 

Resorcin 3](()H)2, m.p. 118'^ and b.p. 2763 is produced 

from f^albanum, asaf-etida, and other resins upon heating tliem with 
potasli, as well as by distilling the extract of Brazil-wood. It can also 
he ol)tained from many m-disubstitution ])roducts of benzene, such as 
[r, 3|-<‘hloro- and iodo-j)henol, { i, 3]-i)heuol-siili)honic acid, f i, 3]-benzol- 
disulphonic acid, etc., on fusing tliem with jxita.sh or soda at 23o'^-28o'' ; 
by the same method from umbclli/eronc. 

Even 0- and p-cornpounds (B. 7 , 1175; 8, 3b5), especially when 
fused at high ternperapires with caustic alkali, yield resorcin ; hence 
the potash fusion is not available in the determination of position. 
Resorcin is made on a technical se'ale from m-benzol-disulphonic acid 
(/. pr. ( 7 i. 2, 20, 319). 

Properties and Resorcin crystallises in rliombic prisms 

or plates. It dissolves readily in water, alcidiol, and ether, but not in 
chloroform or carbon disulphide. It possesses a sweet taste. Lead 
acetate does not precipitate its aipieous solution (distinction from 
pyrocatechin). 

Sodium amalgam reduces resorcin to dihydro-resorcin (.\. 278 , 20), 
or m-dikctO’hcxamethylcne (B. 27 , 2129). Bnunine jirecipitates it from 
aqueous solution as tribromo-nsoicin, m.p. iii . while chlorine con- 
virts it in glacial acetii* acid solution finally into hcptachloro-resorcin 
(B. 26 , .p)8), which can lie easily decompostxl. h'liMon with caustic 
soda produces jililoroglucin, {)yr(Katechol. and dire<orcin (H())2CgH3 — 
(H- 26 , R. 233). I'he chlorohyilrate of a triresorcin 
^ (A- 289 , (>i) is formed when res(»rcin is heated with hydro- 

chloric acid. 

Ethers and Esters. The monomethyl ether boils at 243^ (B. 16, 131). 
The dimethyl ether boils at 214 ’ (B. 10 , 8(>8). The diacetyl ester boils 
•d (R. 16, 552). The dlcarbonlc ester TJldtH 7 ) 2 f 2 ^ 5)2 
.100^ (B. 13, 697). The dlbenioate melts at 117 (.\. 210 , 23()). Ke.sorcin 
combines w'ith the various sugars under the inlluence of hydrochloric 
■>cid (B. 27 , I35()). 

I'luorescein is pnxluced when resorcin is heated with phthalic 
-anhydride. 

if resorcin be heated with S(xlium nitrite, it forms a deep-blue dye, 
Soluble in water. Acids turn this red (B. 17 , 2017). It is used as an 
indicator under the name* of lacmoid (B. 18 , R. I2t)). Nitric acid, 
lining nitrous acid, converts resorcin into two dyci>~ resorup'n and 
^‘sazurin -dcnviitivcis of phenoxazin (q.v.) (B. 23 , 718). 

When diazo-salts act upon aqu(*ous or alkaline res(ucin solutions, 
'O.o-dyes and dis-a/.o-dyes are prinluced ; thus, with dia/.o-benzol 
jntrate or chloride the priKlucts are : heniol-azo-resorcin (C^HjNj) 
SHalW),, o- and / 9 -dUxo-b 6 niol-dii-MO-resoroln 5(011)2 
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(B, 15 , 2S16 ; 16 , 2858 ; 17 , 880) ; while with the diazo-cliloridc of 
amido-azo-bcnzol there results azo-benzol-azo-resorcln CeM^Nj.CgH, 
N2.CJl3(OH)2 (B, 15 , 2817). The action of amyl nitrite upon an 
alkaline solution of resorcin produces 4 -nltroso-resorcln NOUJCftHgl i, 
(0H)2 (B. 35 , On the other hand, dlnltroso-resorcln, tiiquinoyl- 

iiwximc CeH2[i..i|(OH)2f,|.(.](N())2 or ('6112(^^2(^ 011)21 1 . 2, ij 

crystallises in yellow-hrtjwn Hakes, whiNi detonate on heating to 
05^ C. (B. 20 , 3133). It occurs in commerce under the names ,se/n/ 
grem or chlorin {B. 20 , 3133). 

Nitroso-resorcin-monomethyl and -eUiyl ether N()f4j( „H3l3j0H! i j 
0( H3 and -OCoHj respectively, exist each in two isomeric modiliea- 
tions, one of them being gredi and unstable, the other yellowish 
brown and stable. On heating to 130' the former passes into tin* 
latter. Both modificati4>ns yield the same alkali salt, from solution^ 
of which the yellowish-brown moditi<'ation is j^recipitated by acids. 
This isomerism is perhaps to be interpreted in the sense of the following 
formuhe: (ROjCVIafOHjNO and (KOlC*!!^ : O : (XOH). according 
to which the green form is to lx* regarded as^ a true nitroso-phenol, 
and the yelhjw as o-([uinone-mono.\ime {j. pr. ( h. 2, 70 , ^^2). 

v-Nitro-resorcin (N02),2iC,H3! i. 3](OH)3. m.]). 85 , orange needles, 
volatile with water vapour, is produced by nitrating reson'in-disuli)hoiiic 
acid and splitting of tin* sui[)ho-groui)s with superheated steam (B 
37 , 72h). 

v-DInitro-resorcIn (XO^l^-^. d,(i>ll)2. n» P- i-l'V, bv the 

action of HN’O^ fumes up«in re'.orcin. Iso-dinitro-resorcln (NO.,). 
[4, b'CjHjIi, 33)113. rn.p. 212 . 

When cold nitri( acid acts on resorcin and \arious gum resins 
fgalbanum, et^;.), or by nitrating meta-nitro-phenol and various 
dinitro-phenols, we get trlnltro-resorcln (NOals'-b b (>j^'«ll( C dKGH) *’ 
It melts at 175 • herrous sulphate and lime water colour it green 
(picric acid colours it lilood-red). The diethyl ester melts at 120' 
(C. 1903, II. 829). It is reduced by tin and H( 1 to triamlno-resorcin 
ethers. Stryphinic acid, like picric ac id, gives, with hydrcK arbons like 
naphthalin, phenanthrene, etc., and with amirus, readily crystallising 
molecular combinations (C. 1909, I. 52t)). 

Tetranltro-resorcln (NO^j^C^fOII),, m.p. 1523 on boiling with water, 
yields trinitro-phloroglucin (C. 1908, 1. 724). 

Thlo-resorcin ( 3i(SH)3. m.p. ly and b.p. 243 ’. It results 

from the reduction of benzol-m-disulphonic chloride, and, when 
hpited with phenyl iso-cyanate, beconu's bis-phenyl carbamate, CjHt 
(SCONHCjHjj, m.j). 179 (B, 29 , R. 177 ; C. I. 252). 

HoMOiax.ous Rfsokcins. — Orcin is by far the most important 
body among those which follow ; 


Ordii 

Cretordo 

2, 6'Diozy-toiaol . 
3, 6'Diozy-o-zylol 
2, 4-I>ioi7>in-i)rlol 
m-Xylordn 
^rdo 
Meiordii 


■ < -tKOB), 

. CU,ir]C,B,U. 6 ]((jH), 

' irjC, 11,(1. . 5 ](OH), 

■ 3 ir,Fi,( 2 , .iKoii), 

• (t . 3 j( •B,U. 6J(OH), 

• .yl(()U), 

•(PIWi.3, 51C.HU. 4)((>»H), 


Di-tertUry-amyl-reiordo {C,H„),C,Hdi. 3j(on , 


.Mf) ICp, 

107'' 

leg’ (H. 19 , iy>) 
04" .. (H. 17 , 08-1) 

117'’ .. (A. 329 ,,V' 5 ) 

1,47" 149“ (H. 23 ..MM) 

;s 

f-p/ 275" (A. 2 l 6 , 0 >e) 

89“ .. (B, 25,2653) 



lIOMOLO(iOUS RESORCINS 


217 


Orcin CH3[i)CflH3[3, 5](()II)2,(B. 15, 2995). It is found in many 
liclions of the varieties Roccclla and Lecanora, partly free and partly as 
orsellic acid, or j)artly as crythrine or diorsellic erythric ester. It is 
obtained from orsellic acid either by dry distillation or by boiling 
with lime. 

It is obtained by fusing' the extract of aloes with caustic potash. 

It can be prepared svnthetically from 3, 5-dinitro-p-toluidin and various 
other toluol derivatives by the replacement of their side groups by 
hydroxyl groui)s (H. 15, 2990). 

Orcin is produced in the distillation of o-dioxy-j)henyl acetate of 
silver (HOjJj, 5]f-«H3! IB^.COgAg (B. 19, 1451), and upon heating 
(lehydracetic acid (see.Vol. I.) with concentrated caustic potash (B. 26 , 
K. ]!<)). Orcin crystallises in ( olouiiess, six-sided prisms containing 
one mole('ule of water. It dissolves (‘asily in water, alcohol, and ether, 
and has a sweet taste. It melts at 5b , when it contains water, but 
gradually loses this, and melts (dried in the d(‘si( (:ator) at 107 . It boils 
at 290 '. l.ead ai'etate |)recipitati‘S its a<pieous solution ; ferric 
(hhtride ('<_>lours it a hlitc-vioUi. Bleaching lime causes a rapidly 
disappearing dark-violet coloration. It yields a/o-colouring sub- 
stances with dia/.o-compounds, and therefore has the 20H-grou])s in 
till' meta-p<)sition. It does iu)t form a fluorescein with phthalic 
anhvdride. ( hlorine changes it, when dissolved in glacial acetic acid, 
into trlchlororcln, melting at 127'. Dissolved in chloroform it is con- 
verted by the saint' reagent into pentachlororcin, or 1, 3, 5>dlketo- 
methyl-pentachloro-R-hexene (B 26 , 317). 

Nitroso-orcin (‘Ibj.t'gH^fOlIljfNt)) consists of two modiiicatituiv— 
(lark-red crvst.ils and bright-yellow net'dles ; the hist change to the 
M'cond when heated to io<b iio' (B. 29 , 

On allowing its ammoniacal sohititai to st.md exposed to the .lir, 
"!( in changes to orcein < HjiNjOt (B. 23 , R. o.}7). which separates 
out in the form of *i reddish-brown amorjilious powtler. It dissolves 
111 alcohol and alkalies with a dark-red colour, and is reprecijiitated by 
1' ids. Orcein forms rt'il lac-dvt'S with metallic «txides. It is the chief 
O'li'itituent of the cohjurmg matter arch\l (calhal also persio, ciiJIwir, 
and ^iirpur brench), which <‘riginates from the same lichens as orcin 
diiough the action of ammonia and air. I.ilmtts is j)ro(inced from the 
Ik In ns lux cclla and I.trtinoni by the action of ammonia and potassium 
' irbonate. The concentrated blue solution of the potassium salt, 
when' mixed with chalk or gypsum, constitutes tlu* commercial 
litmus, 

Iso-orcin {cresorcift, y-orctw) is obtained by fusing 2, .ptoluol- 
'lisiilphonic acid with KOIl. Also from amido-o-cnsol, etc. Also 
l<"in methylem‘-bis-res(»rcin (y.t'.). resulting from the action of formalde- 
liyde uj>on resorcin, by reduction with fine dust and NaOlI. By 
^'beating the formaldehyde condensatiim and by reduction of the 
“suiting methylene bis-cresorcin we obtain m-xylorcln (C. 1907. I. 547). 
^■milarly. 3, 6-dloxy-o-xylol and 1. 2, 6-trtmethyl-3, 5-dloxy-beniol 
Icivi: been obtained from orcin 329, 303). 

p-Xylorcin, or ^‘orcin. from m-dinitro-p-xylol, rapidly acipiires a red 
"'lour on exposure to air containing ammonia. It has been obtained 
flistillation from various lichen acids usnic ticid. Mcsorcin, or 
^'"xy-mcsitylene, is made from dinitro-mesitylene. 
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Hydroquinone Group. 

Tlie p-(li<)XV-l)t‘n/AMU's aro usually ralkal hydrociuiuunes, because' 
they are easily olitaiued lyy the reduction of the p-quinoius, and 
just as readily reconverted into the lattiT by fe rric chloride. 

Hydroquinone, Cgl I, { I, 4)(()H) 2, melting at 

was first obtained by the dry distillation of (juinic acid and by digesting 
its aquetnis solution with lead dioxide (Wohler, A. 65 , 349) : 

CeH7(OH)/:OOH f 0 - C,.H,(()H)2 f CO., I 3H2O. 

It results also, together with glucose, on betiling the gliicoside 
arbutiu with dilute suliduiric acid, and otaairs in Protea mellifera 
(B. 29 , R. 410). 

It is further h)rnu(l by the ehetrolytie' oxidation of an alcoh()li( 
benzene solution acidulated with sul[)huric acid (B. 27 , 194-2), and by 
fusing [r, 4]-iotlo-ph('nol with potas>iiini hydroxide at 180'’ ; or from 
[2, 5]-ox\-salicyciic acid, and from para-amido-phenol : also in small 
quantities in the distillation of succinates. The most conveiiiint 
method of preparing it consists in reducing (jiiinone with sulphurous 
acid : 

ICxtract the hydroquinone from the aqueous solution by shaking 
w’ith ether, and purify the produe t by rec r\ slallisation from hot water 
that has passed through animal ( harcoal (B. 19, 14O7) and contains 
sulphur dioxide. 

Hydroquinone is dimor|)hous and crystallises in monoclinic flakc' 
and hexagonal {)risms. It decompoM S when epiii kly heated. It dis- 
solves readily in water (in 17 parts at 15’ ). alcohol, ami ether. It forms 
crystalline cornpiumls with H2S and SO,^; these are decom[X)sed by 
water. .Ammonia colours the aipieous solution reddish browrn It is 
only in the presence of ammonia th.it le.nl an*tate produces a preci|)it.ile 
in the Solution of hydroipiiiiom*. ()xi<iising agents (like* ferric chloride 
and chromic acid) cmivert hydroipiinone into (piinone ; (|uinhydron<* 
is an intermedi.ite pnxluct. 

Hvdnxpiinone, lik<* (piinone, forms (piinone-dioxime (B. 22 , 128]) 
with hydroxylamine. It does md coml>im‘ with diazonium salts to 
form azo-compounds, but it is oxidised by them to (piinone (('. i9<xS, 

11.409), 

Hydroquinone is ils.iI as a " (levelo|)iT ” in photography, and in 
thera{)^tics as an autifernientative and antijiyretic agi iit. 

Ethers. Hydroqulnone-monomethyl ether ( llj.Olqjf gH4fi]0H is 
formed from midhyl-arbutin ; and from hydroquinone by heating it 
with caustic potash, and methyl iodide or jx)ta.ssium-mcthyl sulphate 
(B. 14, 1989). It melts at 53,'’ and boils at 247''. The dimethyl ether 
molts at and boils at The ethyl ether melts at 60 '^ and l)oils 

at 246^ The diethyl ether melts at yp. Diphenyl ether, m.p. 77’ 
(A. 360, 97 )- ^ ^ , 

Hydroquinone bls-chloro-phosphln f ^2)2 at 65 and 
Ix)il.s at 200' (O5 rnm ), while hydroquinone bl>-oxy-chloro-phosphln 
CiH^fOFOf ljlj melts at 12 j® and Ixiils at 270® (70 mm.) (B. 27 , 
2568). 

Hydroquinone dlacetate b4H|(().( OCH,), melts at 123®. 
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Hydroquinone dlbenzoate melts at 199°. 

Homologous hydroquinones are usually prepared by action of sul- 
phur dioxide upon tli(‘ honiolo{<ous (juinones. Tolu-hydroqulnone re- 
sults from the aetif)n of hot dilute sulpliurie arid upon p-tolyl-hydroxyl- 
ainiue and otla r p alk\l plienyl-hydroxylainines, 1)\' atomic displace- 
ment in the (juinols lirst harmed. Tin* intermediati' formation of tolu- 
(jiiinols is also tlie cause (d the peculiar formation of tolu-hydroquinone 
(luring the oxidation of p-cresol with j)otassium persulphate (B. 41, 

JQ 9 ). 

llydro-p-xylo-quinonc bears the name hydrophlorone. Dimethyl- 
hvdr(:-lJiynio-ifi(i)wnt\ boiling at ociairs in the ethereal oil of Arnica 
montana, also in " ayapana oil ” of Kiipiitorium ayapana (B. 41,509; 
A. 170 , Jt) })• Ditcrtiury (iniyl-hydr<H]iiinonc results from hydroquinone 
and iso-amylene with glacial acetic acid and suljdniric acid (B. 25,2650). 


Hyciro toll! quiiinne (U. 16, I'jHi) 
Uytlro-o-xylo qiiinoDi' 
Hyaruin-xylo-quiniitic . 
nydrD'p xylo (iniiioat.- . 

HyaroH umn 

Ily<lro (liyiiin (]uiiioii(? . 

Dilcit. amylhyarf) qiiiiionc 


(CH,)(iic«il,;2.5l(0n), 

(< u,),:i,-’]e.u,;3.6j(on), 

(I H,Mi. 3 ]C,H,li, 5 i)On), 

(( 4]( ahU*. 5l(Oll), 

(<U,),li.:.4]C.Hi3. f.)(on), 
(en,HC,n,)ii. 4 jC,h,; 2 , sKoh), 
(C,U,a,C.H,Ii,4](UH), 


M.p. 

ii4' (A. 216, 159) 
121 (11. 18, 2673) 
»5c» (II. 18, 1151) 
212‘ (,\ 215 , 169) 
>69 (11 18, 1152) 
^,l9^ l>.p. 290“ 

185 “ 


Substituted Hydroquinones. Monochloro- and monobromo-hydro- 
(juinones havt* been olitained b\ the action of concentrated hydro- 
thloric or hydrolTfomii' acid upon p-cjuiinme (B. 12, 150 .^)* Mono- 
liiloro-quinom* gave di< hl(;ro-(piinone, i-tc. (A. 210, 155). Di-. tri-, and 
t(trachh»ro-hvdro(piinones result from the corresponding chlorinated 


(juiiiom' I)'.- liie action of SO^. 

.Monochloro <]uirioiu' inclt.s at 104" ; Monobromo-quinonc melts at 110® 
i2, 5j-I)ichl()ro (jiiinoiu* ,, lOO** ; [j. sj-Dibromo (juinono ,, 1S6® 

■ 2, Oj-Dichloro-ijuinono (2, (»]-!)il)rom() quinune ,, J63® 

I'ridiloro quiiieiio ,, i.M'’; Tn1)romoHjuinone ,, ’136® 

Tctrachloro quinonc .. ^32® ; Tclrabrumo (pnnone 244® 


Nltro-hydroqulnone, m.j). i \ is formed in the action of ammonium 
]»' rsiilph ale nj)on nitro-pheiiol (/. pr. Ch. 2. 48, lyii). 

1 , 3;-Dinltro- and |2, 6:-dlnitro-dlethyl-hydroqulnonp, m.p. 23/ 
'iiid ijt)’ (.\. 215 , i.p)). result from (ho nitration of hydroquinone di- 
‘‘thylate and diacetate. They change into die same trinitro-diethyl- 
hydroqulnone, m.p. iqo’’, and [2, 5]-dlnitro-hydroquinone d||cetate, 
P qb”. The latter conqxnmd exchanges an NO<, group very readily 
f')rNn.r,ir5(H. 24 ,d-'<^,l). 

Dlnitro-hydroquinone results from dinitro-arbutin and dinitro-hydro- 
T>'none diaeetate. Rt'duction ehanges these coin|x>unds to amido- 
^A'lroquinones (B. 22, 1656; 23, 1211). 1, 4-Diamido-hydroquinone 
obtained from the dioxiine of 2, 5-dioxy-qiiinone. 

Wlien tetrachloro-quinone is dig<'sted with a diluted solution of 
primary sodium sulphite (A. 114, 324), we get dichloro-hydroqulnonc- 
<lisulphonlo acid ^ | atpieous solution is coloured 

'fxligoTdue by ferric chloride. Wh(*n its alkaline solution is boiled it 
“^’dises to |X)tassium cuthio-chronaic. 
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Monothio-hydroquinone (Vliic 4](GH)(SII), m.p. 30° and h.j). 
167° (45 mm.), results from p-diazo-phenol chloride and potassium 
xanthogenate. p-Oxy-diphenyl sulphide ( JljSj i j('jH4f4j011 results 
from heating henzol-suljihinic acid with phenol to 150'’ (C. !()(».(, 

l. 130). 

Dithio-hydroquinone ( gllii 1. .! i(Sll)o. in.p. pS ', is oldained from 
p-l)t‘nzol-disulphonic chloride or dia/o-i)henyl disulphidi'. In the air 
it gradually oxidises to p-phenylene disulphide i('flIl4S2jA-. Methyla 
tion converts it into p-phenylene-dimethyl sulphide ^^ 3)2 

m. p. IISes'", which, on oxidation with IINO^, yields a disulphoxide 
CjH 4 (SOC 1 I.,) 2 , m.p. and a disulphone C jH4(S().,CH3)o, m.p. jOo 
(H. 42. 2721). 

iRIflYDRIC PlIKNOI.S. 

The three isomeric triow -heiizols are known in thi’ r'ornpound^ 
pyrogallol, phloroglncin, and oxy-hydnujuinoiie. 

Among the methods of forming polyoxy-ben/.ols we must mention 
the hyilrolysis of polvamido-benzols, which is useful for j)repariiif; 
phloroglucins or sym. trioxy-benzols. 

Pyrogallol, pyro'^ulHc acid C^lf;, i.2,3i(()H);,. m.p. 132", is pro- 
duced by the elimination of ( from gallic acid or p\rogallO'rarl)o- 
.xylic acid t O-jlC iX'gll.,' >, 3,5 (()H).,, when heated alone, as was first 
observed by .schcele (i7<Sb). (►r. better, with water to 210"; also liy 
fusing the two p-( hloro-phenol-disulphonic acids and hainatoxylin witii 
p<jtassium hydroxidt*. It forms white Hakes or needles. It dissolves 
readily in water, with mor(‘ dilfu nltv in alcohol and < 4 her. Its alka 
line solution absorbs o.wgen verv « nergeti< allv (H. 14, 2t)bb), turn^ 
brown, and deconijxjses into carbon dioxide, aci tic ac id, ami brown 
substances. It is u<e<l in gas analysis for the determination of 
oxygen. Pyrogallol qui<klv reduces salts (jf nnreury, silver, and 
gold, with preci})itation of the metals, while it is oxidised to acetie 
and oxalic acids. 

Ferrous sulphate (ontaining ferrie oxide colours its solution blue, 
ferric c hloride nxl. Lead aer-tate pn eipitates white' < ell#G;j.Pb( f 
An iodine solution imparts a purjile-red colour to an aqueous or alco 
holic pyrogallol solution. (lallic and tannic- acids react similaily. 
Electrolytic dissociation produc e s purpuro-gallin (('. iq<>3, I. <127 ; Kjo}, 

l. 798, 1005). 

1-Monomethyl ether, m.p. 40', l).p.,j i.t7''. 2-MonomethyI ether, 

m. p. 87^ b.p.j4 155". 

1, S^Dimethyl ether is found in Ixechwood creosote. It melts at 
51*" 52"" and boils at 252^ (B. 11, J 33 ; M. 19, 537). Also by i)artial 
saponification of pyrogallol-trimethyl ether. It is notable* that the 
methoxyl, although e)ce u[)ying the* middle' position, is most e a-^ily 
sa[x>nifted (('. ie/j5, 11 . 1002). Different eixidising ageuits convert it 
into cierulif^nonr, a eliphe nyl derivative. 

1, 2-Dlmethyi ether, h.p. 235" (( . k^m, II. 1118). 

The tlimethyl ether mi 4 ts at 47“ and boils at 235'" (B. 21, be)7, 
2020), 

The ethyl, diethyl, and (rlethyl ethers melt at 05". 79", and 39'’. 
syrupy dimethyl acetate yields a (piinone, (‘<,H2(0CH3),02, with 
chromic acid : the triacetate crystallis(?s. 
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pyrogallol carbonate OHC,Hs<^^^co, m.p. 133°, from pyrogallol 

and phosgene in pyridin solution. Hot water regenerates the pyrogallol 
(B. 37 , 106). 

Trichloro-pyrogallol LjClapHjj melts with decomposition at 177® 
(B. 20 , 2035). 

4-Bromo-pyrogalloI Br[4]('jH2[i, 2,3](OH)3, m.p. 140® with decom- 
position ; 4, 6-dibromo-pyrogallol Br2[4,6](;jH[i, 2,3](OH)3, m.p. 158® 
with decomposition. These are formed by brominating the pyro- 
gallol carboxylate. 

Tribromo-pyrogallol CjBr3(OH);,, from pyrogallol and bromine, 
when digested with bromine yields xanthogallol C,gH4Bri40g, m.p. 
122® (A. 245 , 335 ). 

4-NItro- and 4, 6-dinitro-pyrogalIoI, m.p. 162® and 208®, by nitro- 
genation of pyrogallol carboxylate. By reduction we obtain the cor- 
responding ainido-coinpounds as easily oxidisable substances, which, 
on boiling with water or dilute' acids, become i, 2, 3, 4-tetra-oxy- and 
penta-oxy-benzol respectively (B. 37 , 114). 

Methyl-pyrogallol-dimethyl ether CHj.f ,jH2(OH)(OCH3)2, m.p, 36® 
and h.p. 265®, occurs in beechwood creosote (IL 12, 1371). 1-Methyl- 
f3,4,5]-pyrogalIol-[4,5]-dimethyI ether, irodol, m.p. 57® and b.p. 249°, 
is formed on distilling iridic acid I'OjH.CH 2.1*11 2(011) (OCHa).^ 
(B. 26 , 2018). 

Propyl-pyrogallol-dimethyl ether, picamar C3H,.r*H2(OH)(OCH3)2, 
l).p. 245®, was discovered in l)eeclnvood creosote by Rcichenbach 
(B. 11, 329; A. 8, 224). 5-Amldo-pyrogallol-trimethyl ether (CH3O) 
CjIfjNHj, m.p. 114®, from trimethyl-gallic amide (.A. 340 , 224). 

Phloroglucin ('* 11 .,' i, 3, 51(011)3 mells at 219® wlu'n it is rapidly 
heated. Hlasiwetz first obtained it (1855) in the ilecomposition of 
phlorctin {q.v.). It can also be prepared from quercetin, hcsperidin, and 
other gluco^ides {q.v.). It is formed from different resins (catechu, kino, 
gamboge, dragon’s blood, and others), on fusion with caustic potash. 
It is most easily made by fusing restircin with caustic soda (B. 14 , 054 ; 

LV-3) ; by the fusion of orcin and benzol-trisulphonic acid with 
sodium hydroxide ; also by tlie saponification and decomposition of 
synthetically prepan'd phloroglucin-tricarboxylic eslcr, which gives 
np 2( (Ij (B. 18, 3454). i^ Best formed from sym. triamido-benzol, 
which is not isolati'd, but hvdrolvM'd bv boiling the solution of the 
double tin-salt obtained direct from trinitro Ix ii/ol. 

In the same way homologous ]>hlor<»gIucins have been obtained ; 

‘»nd trimethyk-phloroglucln L 6 H 2 (rH 3 )((^H) 3 , C*H(CH ,)2 
^6(^^^y.iOH3, which melt at 215®, ib3®, and 184® respectively 
(f . 1898, II. 537 ; iQ()o, 1 . 6(K)). 

It crystallises in large, colourless prisms with 2H,0 ; these 
♦luoresce in the air. It loses all its water of crystallisation at 

. melts at 218®, and sublimes without diromposition. It has 
‘I ^''I' otish taste, and di.ssoives n'adily in water, alcohol, aiul ether, 
•ad acetate precipitates it; ferri<' chhiride colours its solution a 

vio/et. 

Chlorine oxidises phloroglucin to dkhhraeetie acid and ictraehlor- 

OHc. One of the first intermediate products is hexuehloro-tnketo- 
^ icxylcnc. hor the action of bromine, sec B. 23 , 1700. It is con- 
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verted by reduction into phlorogluciic or sym. irioxy-hcxumdliylou 
(B. 27 . 357 )- 

Phloroglucin, in most of its reactions — for example, with plieny! 
cyanate (see H. 23 , 2b()),- conducts itself like a trihvdric phenol 
C,H3(0H)3 ; on the other hand, it unites with three molecules of hydro^ 
xylamino to form a trioximc (see below), hence it may be considerc'd a 
triketone— [i, 3, 5]-triketo-hexamethylene (B. 19 , 159). 


CH 


C{()H)— CK\ 
\C((3H) -CH 
Trioxy benzol 


C.OH 


ami C H,. 


‘'".Vo 

CO CH, ' 

Triketo-hexainethvlene. 


In order to explain the trioxime formation it might be assunitd 
that the [i, 3, sj-trioxy-hcnzo-formula is the unstable pseutlo-form of 
phloroglucin. 

In the keto-form, phloroglucin also n acts in the melhvlatiorc with 
methyl iodide and alkali, which finallv leads to hexamethyl-phloro- 
gludn or hexamethyl-triketo-hexamethylene ( #(< H;,)/),, m.p. Sod b p, 
248*, also fornu'd by nnUhvlation of the homologous nu thyl-phloro- 
glucins, and split up by fuming IK 1 into di-is<i-propyl-ketone and iso 
butyric acid (11 23 , R. 4()2 : ('. iSf)u. H. / bo). \ pe( uliar phenomenon 
is the condensation of phloroghiein and its hoinologiies wilh salic\l 
aldehyde h) fluoroncs (</.;’.). a reaiiioii in whieli part of the phlorogliKiii 
molecule acts in the keto-form, and aixjther part in tlu* h) droxyl form 
(M. 21 , 62). 

Phloroglucin easily combims with formaldeh\’de to form mcthvlcnc- 
his-phloroglucin f H./< „^f.df)ll);,’2. a dipheiu !-methane (leri\ ati\ c, 
which, on reduction witli zinc dust and NalH), dec(»mposes into phlon* 
glucin and methyl-phloroglucin, as well a.s a littK* dimethyl- .and In- 
methyl-phloroglucin (A. 329 , Jb(|). This has a close connection with 
Filix acid from A^pidium plix-mas, whidi, on rediK tion with zim 
dust and NalK), yields, besides mono-, di-. and trimethybjjhloroghn in. 
ahso butVTyl'tili( inic a< id. On prolonged ac lion tin- latter is split up 
into n-butyric acid ami filieinic acid, probably represented by gern-di 
mcthyklioxy-ilihy<lr<.-krto-l« nzol ^^ /■§[{-{'{ 307 . -’-('j: 318 . 
2.30). 

Phloroglucin trioxime F^H^fNOU),, a ( rystalline powder exjdodmg 
at 155'". Phenyl-hydr.tziFi ;itt.i(he> itself to phloroglmin much as it 
does to o,\ali( ester and dioxy-succinic e^ter. 

Trinltroso-phloroglucln < e(N()|,((dl)3 (B. II, i }7d .md trlnllro- 
phloroglucin yield on reduction Irlamldo-phloroglucln 

f\(XH,)3ff)Il)3, whidi, on Ixulmg wilh .MnO, and soda, yields croconu 
arn/ (B. 26 , 21.H3). 

Phloroglucin ethers result from treating phloroglucins with alco- 
hols and HCl, or from methylation with diazo-metliaiie or dimethyl 
sulphate in t^theric solution {('. H)o6 , II, iHjt)). Monomethyl ether, 
P- P-m . givf’S a mononitroso-derivative. which may 

be converted into oxy methoxy-pojuiimm' (C. H»o3, 1. 2H5), and a di 
nitros(kderivative, whu li, tai ie<lu( tion, yields diamido-dioxy-aiiisob 

Dirottbyl ether, m.p. 37', b.p.p 172’ 175”, forms with NjO, an o-as 
well as a p-nit’-osoderivative, 3, ^-dimethoxy-quimne oxime, red flakes, 
and j, 5-diinethoxy-quinone oxime, yellow needles (M. 2 i» I 5 )> 
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methyl ether, ni.p 52-, b.p. ass”, also obtained by splitting up methyl- 
(lihydro-cotoin with potash. ^ ^ intinyi 

Trlphenyl ether C.H^tOC.H,),, m.p. na”, by heating sym. tri- 
bromo-benzol with K phenata m the presence of Cu broL lA 350 
ri’^ r^ilorination luoducts of phloroglucin eUier, see C. 1902 

r HfSm m n'?K‘“ Tri, f'r***®’ Trithlo-phloroglwln 

(if 42, 3252™ ' Triacetate, m.p. 74”. Trlmethyl ether, m.p. 68° 

Oxy-hydroqulnones result from the reduction of oxy-quinones 
Oxy-hydroqulnone C.H3i:. 2, .,1(011), ,s produce.l ™fusi„ghydro- 
^ (toROlier with tetra- and lie.xa-oxy-rliphcnfl (B. 
18, K. 24). It is crystalline, very soluble m water and ether, and 'in 
aqueous solution sixin acquires a dark colour. It melts at iao-s° 

r''n'!()*r ^ greenish brown. • Its trtethyl ether 

.113(0.^11,), IS olitamed from trioxy-ethyl-benzoic acid (from a;scule- 

■ 1, ‘ ?" “ » aw ' 'hylating ethoxy-hydroquinone. 

It milts at 34 (B. 20, 1 133). | he trlmethyl ether QHililci I,), from 

boils at i.,;'.. .\ better nietho.l of producing oxy- 
n q,)*-*”"''""' ^ "‘ P- ‘17 (A- 311, 341 ; C. 1899, I. 

C,II,03l ->(013(0)30 C,ll3(()COCll3)3i ( H3COOM. 

.''odium amalgam reduces it to ilihvdro-resorein. 

NItro- and halogen oxy-hydroqulnones, see B. 34 , zSit Hvdro- 
qulnone monomercaplan (■,113(011)3811. m.p. .20', is obtained by 
si'll ting up hydroqulnone-thlo-sulphonlc acid f,H3(OII)...8.so,H anil 

analogous siil|ihiiretted hydriKpiinone <leriv.itives, iirefiared by the 
action of siKlmin thio-sillphatemid other thio-acids upon henzo-quinone 

i8d''’(VT9frn'\,'f,7^^^^ disulphide iCelljlOHljI.S,, ni.p. 

Ti;tk.\hyi)kic Phi:\()I s. 
possible ist.merides : (i) Aplonol, v-lciruo\v- 
tiiido fi ‘'''‘''iM'* P- P'P. In- boiling 

|I 2 t auTmlw'ii Dlmethyl-aplonol C.H, 

It m ‘u ^ licatin.^ apiolie ;u i(l with caustic pot.Lsh. 

'Hells It Ki ' ' Tetramethyl-aplonol ( »H.(0.('H3), 

'olljl*': ( lljKO.ClL),. 

Ilia ’il^ lorined when npiolie ecid is Inatisi with dilute siilpliiii ie. 
■“"I It melts at (*, (B. 24 , jIhiN ; 29 , 180(1). 

'' '>'"'ii»<l as methvleiic- 
riili, e ‘Hl'.V'lio-apiol, iiieltiiig at 23 ’ and boiling at 292 . in the 

tioii of ^ 

I (2) UMym. telrtoxy.beniolC,H3[ 1,2,3. 5!(0U), is an amor,)hoiis, 

II from iretol by the action of ludroehlorie acid 
‘VI ihe 1,3-diaiethyl ether is prepared by ictliu iuf,' i. vdimeth- 

n at 15.S . (ftramethyl ether melts at 

i/ ■‘nd lx.,Isati7i' (H. 2^^ 

dlim Tj melting at i«S6'\ is one ot its numoniethyl 
(B 2^ 2 ) togetlicr with iridic acid on fusing with 
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(3) Sym. tetraoxy-beniol CgHafi, 2, 4, 5](PH)4 is obtained by 
reducing i, 4-dioxy-2, 5>quinonc \dth stannous chloride. It melts 
at 2i5°-22()'’. Its tetra-acelyl ester Bielts at 217° (B. 21 , 3374). 

Dichloro-tetraoxy-benzoi, hydro-chlofanilic acid C«Cl2(OH)4 results 
in the reduction of chloranilic acid with sulphurous acid (A. 146, 32). 

- Amido-s-tetraoxy-benzol results from the action of stannous 
chloride upon nitro-dioxy-quinone, and also Nitro-amido-s-tetraoxy- 
benzol and diamido-s-tetraoxy-benzoU(H. 18, 502). by the reduction 
of nitranilic acid. Croconk acid and ammonia are produced on boil- 
ing the diamido-body with potash ; oxidising agents convert it into 
diam ido-dioxy-qu inone. 

Hydro-cHihioclironic alkali salts, see EuthiochrotUc acid, below. 

Pentahydric Phenols.— Pentaoxy-benzol C4(()H)jH, colourless crys- 
tals, from diamidf^pyrogallol on boiling in water (B. 37, 122 ). Penta- 
acetate, m.p. 105^ Its diethyl ether, see C. 1903, II. 829. 

Hexahydric Phenols. — In describing the benzene ring formations 
mention was made, of the remarkable isolation of potassium hexaoxy- 
benzene or potassium-carhon monoxide- (discovered by -Liebig in 
1834), which results upon conducting carbon monoxide over 
heated potassium (conlirmed by .Vietzki and ^lenkiser in 1885). 
Dilute hydrochloric acid, acting uj)Oji the fresli mass; yields 
hexaoxy-benzene. 

Hexaoxy*benx6Qe is obtained from triquino }4 by reduction 

with stannous chloiide and hydrochloric acid. It separates in the form 
of small, grayish-white needles, which acquire a reddish-violet colour 
on exposure tp the air. They are not fusible, but det:ompose at about 
20c/. Concentrated nitric ackl oxidises it to triquingyl. 

It foriSs the hexacetyl derivative ( ^{O.CjHjO), when Jieated with 
acetic acid and sexlium acetate. It is a cryst^iJline mass, melting at 
203^ (B. 18, 506). 

8. Quinones. 

This is the designation ascribed to all dorivati\-il of benkne in which 
2H-atoms are replaced by 2()-afoms. The repiacen^txij is either in the 
o- or thep-position. We distinguish ortho^quinonesamlpara-cjuinone.s. 

''The latter are especially characteristic of the invno-nucleus; aromatic 
hydrexarbons. Metaquinones are not known. 

Constitution. — The constitution of the (juinones of the aromatic 
hydrocarb(nis having one nucltMis is not fully established. They are 
4:onsidered either as benwne detiv^ves, th« oxygen atoms b<‘ing as- 
sumed to be linked to one anothej, or as |)-dihydr(>benzol ^lerivatives, 
containing two ketone groups. 

The first view compares the quinones to peroxides f they are indeed 
powerful oxidising agents. Upon reductiorr they do not become the 
p-diglycols of the p-dtl»ydro benzols, hut p-(lioxy-l)«nfols. which are 
true benzene derivafives. The p-quinones yhld liydr(Xjuiiu»nes, and 
the rvquinones the p^tixatechins. loirther, Cvcit oxygen atom, bv 
tfie aciiofi of I'Clj, is replaca'd f^me chlorine atoia. .lii opposition tt) 
the peroxide formuin of the p*ira-quilM>ncs w'« have the p-diketone 
^(jnnula, iiJ support of which we can bi^ng forward the formation of a 
rnonoxipe and a Uioxim«, as well as tlie absorptioft of zBr and 4Br by 
para-quinonc (J. pr, Chi a, 42 , bl; E 28 , 3141). Nltroso-pheiioi i;’ 
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considered by most chemists to be quiiioiic monoxime. The various 
formulas for 0- and p-quinonc are : 
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/T ^ , 

lie O CH 


lie 


: o 


or 


H(/ CH 
H(!! 



CH 

. / , 

HC C— O 
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• CO CH 
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CO 
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CO - ’ CH 


Peroxide formula for p- and oquinonc. 


Diketone formula for p- 
and o-fpiinonc. 


At the present time the diketone formula is generally preferred. 
Orthq-quinoRtS. — The ortho-quinones are much less stable than the 
para>quinbnes. The isolation of the simplest o-quinone has only been 
successfully accomplished quite recently (Willstatter, 1904). Chloro- 
and bromo-substitution products of o-quinone have been, on the other 
hand, knowiiTor some time (Zinoke). 

o-Benzo-quinone J i, 2)02 is formed by gentle o.xidation of pyro- 
catechjii with silver oxide in etheric solution (H. 37 , 4744). It exists 
ill two isomeric form# (H. 41, 2580). When freshly prepared, it forms 
colourless prisms, which shortly change into the more stable form of 
bright-red plates; which melt with decomposition at Oo^ 70". Chemi- 
cally, both forfus arc perfectly equal. 'ITiey are strong oxidisers, and 
lil)cratc iodint^ from acidulated KI solution ; on reduction with sul- 
phurous acid they yield pyrocattrhin. The two isomers perluij>s cor- 
re.sj)()nd to the aliove pi'fnxide and diketone buinul.e. The o-ben/.ol- 
qiiiiiono, in contRSSt witli p-quinone, is ’odourless and not .volatile ; 
in this respect it more closely resembh's the o-quinones of tffh hydro- 
carhops with condensed ring systems; cp. naphtho-quinone and phen- 
anthreno-cjuinone. 

1 , 2 -Dlmetnyl- 4 , 5 -benzo-qulnone (t'Haliii, 2]C^H.^ 4. long letl 
needles, ju.p, i()2‘\ by oxidation of 5-oxy-4-i4mi(io-i, 2-dimethyl-ben/.ol 
with potassium bichromate and suiplmiic acitl, Tetrachloro-o-benzo- 
quinone to p. 141'. and tetrabromo-o-benzo-quinone 

2j()2, mi.p. 195", are formed by the action of chlorine 
and bromine upOn .pyrocatechin dissolved in glacial acetic acid 
(Zinckc, B. 20, l/jtt). Tetr;ichloi*o-ben/.o-qninone, with aniline, trans- 
poses itself int?? 41 anlllno^lchloro-o-ben 2 o-qulnone r«Cl2(NUr6H5)./)2, 
which on further jiction of aniline i>ass< s into dianillno-monochloro- 
quinone-aniletVlCl(NlKVlj)2( :()K: NT-H-,). T^t4c 180 . This is prob- 
ably a derivative of p-qniiione, since rennet iOn w^lh sul|ihurous acid 
changes it to dlanilino-p-quinont-anile (B. 38 , 4104) I he hah^gen- 
substituted o-bq|iz<i^uinones show a gr^U tendency to form addition 
products with UiC mf)bt varied classes of bnlies. I hus, the tetrabromo- 
forms with metliyl alcohol a vc'fy stable combinatiuii 
9^402) |GH,OH, m.p.. 20 i°, whicli can be acetylated (B. 86 , 454)* 
f thh)iTriat#d urtho-quinones are formed by th^ a^ion 

chlorine upon the cofrcspoiuling *orthu-diamiiii chlonihvdf'des. 
ie o-diketo<hloridei?, first fcnfted iiiiW be itxhici'd to chlorinated’ 
IHUoxy-benZpls, which thgp give the chlofinatcd o-quinohes by oxida- 

tnm(B.27,56o). . * , ' . 

Ortho-benzo-quinoiw; tio& sevacal: ol its homologucs, have been 

VOL. n. o 
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0) )tainetl in tlic form of dioximes by reduction of the correspondini^' 
o-diiiitroso-benzols ; o-iiitroso-i)heiiol slu)ukl be regarded as a mon- 
oxime of o-benzo-(piiaoiie. 

Para-quinonks. 

Benzo-quinone C^H/).>, m.p. 116", was first obtaiiieel in i<S3,s hv 
Woskresensky upon oxidising (luinic acid, a hexaliydro-tetraow 
iH iizoic Rci<l, with manganese peroxide and sulphuric acid. Wo^kn - 
sensky named the new body quifwyl, wiiile Rerzehus [Hcrz. Julins' 
19 , -107) proposed the name (juinonf. 

Quiiione results from the electrolytic oxidation of biaizene (C. luoi. 
I. or from oxidation with silver peroxide (H. 88, 39f>-t) ; but most 
easily from hvdr(H[uinone or p-dio.xy-benzol by the muion of h i ti( 
chloride, aiul from many p-di-derivatives of benzene by oxiclation, 
mostly with potassium ihchromate and suljduiricv acid ; thus, from 

1) -ph('nyleue-diamin(\ sulphanilic acid, ji-amido-azo-benzene, p-amido- 
phenol, i)-j)henol-sulphonic acid, p-diamido-diphenyl, or benzidiii. 
It is usmdly prepared by oxidising aniline with sodium bichromate and 
sulphuri<' acid (Nietzki, P>. 20 , 22b p. in which pnx'ess a black dye, ani- 
line black, is formed a> an int(Tmediate product 42 , 2147). It lia-^ 
also been obtaified by oxidising (///miVc {tf.v.). 

^ninone crystallises in golden-v<dlnw prisms. It posstsscs a peculiai , 
penetrating odour. It is poEonous. and attacks the skin. It di^til^ 
readily with steam, and dissolves (‘a>ilv in h*»t wntrT, ah ohol, and etln i , 
It tiirn > brov.ii (»n exposure to sunlight. In the presence of the l.iltt i 
it ( (jml)ine> tX> ilioxy-hcnzo-pfu'mmts with Ix-n^ldehydc, and to di"xy- 
,iceto-;»huiom- with a( etaldelnale (H. 31 , I2I.j). f 

broiu acidulated Kl solution quinone separates iodine, and tin- 
« in iimstama' may be use<l for the voluin^ic estimation of (piinoiu 
solutions (('. II. ()ot) ; B. 43 , 1171). ^ 

Ke<lucing agents (.SOjj, Zn, .'i^id IK'I) convert it first intotpiinhydroin , 
an additirju prtKluet of quinom; and diyflrcNpiinone, which nascent 
hydrogeivrhanges uito livilnKpiinone. 

Hydr(»gen, in the [)ri‘sence of finely dividnl nickel, also reduces 
(piinone to hydro<piinon<* at 180 IQO ; while at lywef temperatures 
a further set of six II atoms is einl>odied and i , q-( yclohexane-diol is 
formed (C. iqoS, I. 

( om en tra ted nitric add dissolves it in the cold, Imflvhen tin* acid 
is hot it is de( ompoa-d, oxalu and |)rusSt( ?(rids beinj^ formed, Sib ei 
j)ero.\ide Splits it up into malr/c m iil and ( Oj (B. 39 , 4715). Bromine 
cooverts (piinone into (piinonr di- and tetrabnnnides, riu’lting at bo 
and at 17^'" 175 . vamc/Ay/cnc, Uic hydriile cfirrespoiuling 

to (piinone tetrabroinide, has Ijecn obtaiiu'd liy sinitiug with suc< ino- 
sucainic ester. With acetic anhydride and eonrentrated sidphurn 
aeid it combine’s to fdifn tlie triacetate of oxy-hydrorpilnone. 

PUfjsphonis [lentachloride converts qninonr into p-dichloro-benzcme , 
hydroxylaniine chloride changes it to quinom oxime Or nilmo- phenol. 
and quifk/ne dioxime. Bhenyl-tiydrazi^i rerluces it to hydnxjiiinom' ; 
a-alltyl'phcnyl-hydrazins shorn a sifnlhr reducing power, changing 
simnJtane()«sIy with te^razones, Nitro- and 
on the otherliand, yield tmnohydraiins of the quinones. 

The nuclear H atoms of quf&onts arc relatively easy to replace. 
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Substitution takes place with or without reduction to hydroquinone. 

W ith HCN dicyano-hydroquinone IS iornml, • 4l(^^H)2[2, 3'](CN)^. 

W ith benzol-sulpliinic acid quinone combines to form dioxy-diphenyl- 
sidphone C,H5S02CgH3(()H)2 (a general reaction of qiiiiioid sub- 
bt<iuces). Thio-acids of the general formula KSH {where R denotes 
ail acid radicle), like thio-sulphuric acid, iiKUiothio-carboxylic acids, 
xaiitliogenic acids, sulpho-cyanic acid, unite with quinone to sul- 
nhiiretted derivatives of oxy-hydr<K]uinone : C8H3(()H)2S.S03H, 
1 v,11;i( 0H)2S.C0C,H3, CJl3(OH)2S.CS.OC2H„ etc. (C. 190b. II. iqbb). 
With benzo-hydrolene {q.v.), water is liberated and compounds like 
CgIfo02[LH(C,H5)2]2 are formed, belonging to the polynuclear aromatic 
substances (B. 32 , 2 iq()). With aniline, quinone gives dianilido-quinone 
dianile. With pyridin and quinolin salts, quinone gives addition pro- 
ducts (C. 1903, 1 . 1408). With some metal haloids, it forms addition 
products of a dark colour {B. 41 , 2568). With halogen hydride, mono- 
aiul dihalogen hydrcKiuinone arc formed (A. 336 , loS), On boiling 
with primary alcohols and adding zinc chloride, quinone forms dialk‘ 
uxy-quinone (B, 34 , 3993). 

{)n the condensation of quinones with aceto-acetic ester to form 
cuiuaronc derivatives, see the latter. On the addition of diazo- 
iiu'thane to quinone, see B. 32 , 2292. 

PiiKNOL ADurnoN Pkoducts 01 {Juinoni-: (A. 215, 134). 

Of tlie addition pianluctsof quinone. those with mono- and dihvdric 
phenids arc the most important, in giuieral. ([uinone unites with two 
molecules of a monohydric. and with one molecule of a dihvdric pheiud. 
Hut there are exceptions (H. 42 , 1149). These phenol addition pro- 
ducts of quinone ai^ distinguished by their intense cohiratioii, and by 
the ease with which they break up into their components on solution. 

Pheno-qulnone m.p. 71 , by addition of (piinonc 

ami phenol. It is easily volatilised, crystallises in red needles, and is 
ci)lmired blue by potash lye, and green by baryta water. Addition 
products witli homologous phenols, seeT. i8(r8, I. S87. On heating the 
pheiitils with quinone, with or without IljSO^, colourless conqiounds 
are formed without evolving water. They ditfer from plieiio-tpiinonc, 
and must be regarded as ]>robably hyilroxylatotl diphenyl ethers, c.g. 
(hit gHjOCjHjiOH), from rt'sorcin and <jninone (H. 30 , 2503 ; C. 1898, 
11 . ly^). 

Thlo-pheno-quinone is buined similarly from 

quinone and thio-phenol. It forms cry^'tals of a vlark-bron/.e colour, 
'"louring blue with NallO. (ientle oxidation converts it into 3 , 6- 
diphenyMhl(H|Ulnone (C*HsS)j[j, 4]t>,. m.p. 257 ', which 

'^easily rt*duccd to 3, O-dipheiiyl-hydKxpnnone. On acetylation of 
thio-iihcno-quinonc, hydrexj uinone diacetate is formed, witli splitting 

Ihe molecule (A. 336, 85). Compounds resembling thio-i>heno- 
quiiioiie arc also formed from quinone with aliphatic mercajitans. 

Qulnhydrone l-iH/ HdOlf),. -This is producid by the diiavt 
"uion of quinone with hydr<K|iunone. It appeal's as an intermediate 
prurlurt in the reduction of quinone or in the oxidation of liydnKpiinone 
in electrolysis (B. 29, K. 1122),— and is changed by continued 
into quinone, and by reduction into hydioquinone. It con- 
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sists of green prisms or leaflets with metallic lustre, has a quinone-lik( 
odour, melts readily, and dissolves in hot water with a l)ro,vvn, in aleoliol 
and etlier witli a green, colour. When it is boiled with water it dernm- 
])oses into hydroquinone and (piinoiie. riie constitution of these eoni- 
pounds piohably corresptmds to the following formnl.is (B. 28, ; 

29, R. ()o ) ; A. 336, qo), in which the two bodies apj^ear either as In mi- 
acetal compounds, or as derivatives of dioxy-p-diketo*hexamethylene : 

Ho c ocji, 

IK CK 

Bhcno (juinonc ll li or 

lie III 

Cdb<>— (-Oil 

'[i]0 >' T)H f (i t) CH 

lie (11 iia (o 

(Juiiihydronc (' 0 B 4 ij or ( db 

j lie eii I oe (ij 

' [yo e oil I f,|U) ('ll 

Neither bainula, however, explains the intense colour or the ea-'V 
dissociation of these |)roducts. 'riien* is tluiefore, of late, a tendi'in v 
to regard the pheno-quinones and (piinhvdroin’s as loost' molet iilar 
compounds, whost* structure cannoi be numerically exi)ressed by changt 
of valency (B. 41, ; /• /»r. Ch. 2 , 79, -iiS). On an interpretation 

of quinhydroru s as oxonium comptamds. see B. 43, 

Homologous p-Qulnones.- Thev are produced (i) by the oxidation 
td the corresponding p-dioxy-benz(‘nes or hvdrtxpiinones (even with 
fei ric chloride), of the corresponding j)-diamines. i)-amido-i)h(“nols, siidi 
its amido-thvrnol and many other di substitution products belonging In 
the p-series. with ferric chloride, chromic acid, and manganese dioxide 
ami sulphuric acid. ( 2 ) lAuai mono-substituted .dkyi-lien/a'iies vield 
j)-(juinones. esper ially when they are oxidix-d with chromic acid. 1 hi^ 
is parti( iilarly true of amido- and oxv-alkyl-ben/enes or alkyl-phenols, 
'Ihus, o-tohiidin yields tolu-qulnone, while thymol and carvacrol yield 
thymo-qulnone or thymml. I'lequently an alkyl group will be dis- 
placed, favouring thrr i)-(juinone formation, and lie re])laced by oxygen 
- c.g. in th(' oxid.ition of amiflo-mesitylem' (B. 18, 1150 ) to m-xylo- 
qulnone, ami of iisembMumidin to p-xylo-qulnone. (.}) p-Xylo- 
quinone ami duro-qulnone have been synthesised by the action ot 
caustic potash upon the aliphatic a-diketones dtaciivl- and acctyl^pf^’- 
{nonyl. In this reaction quinogem are first prexiuced ; afterwards 
follow the iwjuinones : 

( lb < o r ociB ( Hv( (oiq.ro.r H3 CM,, c ( o.r n 

cibcoco.rib CH, Co.Co.CHi " Cll.(r)r( lls 

Di.mctyl Dimethyl quino^en p-Xylo (|uinoiu‘. 

p-Xylo-quInone or phlorone (xxurs in the tar of heechwood. 

Properties. The homologous j)-({uinorir-s are very similar to.tlicii 
prototyiH'. Iwiizo-rpiinone. They are also yellow-coloured, jxrssess an 
odour similar to that of quinoinr, sublime readily, and behave cheini 
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rally like p-bcnzo-qninone. They form quinhydrones, are easily 
reduced by sulphurous acid to p-hydrocpiiuones, and combine to 
nitroso-phenols and (piinone dioximes with hydroxylamim* : 


Tolu-quinono 
o-Xylo-quinonc . 
m-Xylo-quinone . 
p-Xylo-qninoos . 
o-Ethyl-bmo-qoinone 
Pseodo-cumo-qaioono 
Duro-qulDone . 
Thymo-Qulaone • 


( ,II,[2, 5 ]<>J in.p. fq‘ 

. l< .-K-.U, [ 3 , (,)(), 53 ^ 

. (< U.),fi. 5l<': loj ' 

(CU,),[|, 4]C,U,[i. 5]0, i::3 

(( 3X (H. 28. K, 74IJ 

(CU.I.li, 4l<',Hi3. II' (U, 27. 1)30) 

(< U,)*[i. J. 4. 5]C,i3, '-10, Ill' 0$. 29. :i7i ; 42. 4i'^^i' 

(‘ H.)(< ,U,)1>. 5]0, „ 45 ,»vp. ;3^ - 


WluMi an ether(‘al solution of thymo-(]uinone is allowed to stand 
in sunlight for some tinu'. polythymo-quinone, lu.p. joo', s(‘parates 
(K. 18 , jiq5). See H. 29 , 217b, for diduro-quinone. 

OyiNoNK Hai.oios art' obtained by tht* substitution of (juinones 
or by th<' oxidation of substituti'd hydrotiuinoiies. 

A mixture of trl- and tetrachloro-quinone, called chluranilc, consists 
of bright-yellow flakes. It is obtained from many ben/t-ne compounds 
(aniliiu', phenol, isatin) by tiu' action of chlorine or ]>otassiuin chlorate 
and hydrochloric acid (H. 29 , K. It oxidises, and serves as an 

oxidising agent in the manufacture of ( olouring matters. 

rrichloro- and tetrachloro-qinnnue are separ.ittd from one another 
b\' the insolul)iht\' of the latter in water. The chloro-tpunones are 
obtained from chl«)ro*h\'dro(juinoiu's by oxidation with nitric acid 
(A. 146 , 9 : 210 , .}5 ; 234 , i.\) : 


Monochloro-quinone m p. s7" ; Monobromo-quinone m.p. 55 '’ 
[2, 5 DichlortHiuiiione i.so"; 2 , 6 Dibromo-quinone ,, 

!2, 6 ; DiohlortHtainone .2, 8 , Dibromo-quinone 

Triohloro>quiQone lOo ; Tribromo-quinone i r'’ 

Tetracbloro-quinone Tetrabromo-quinone 

Dibromo-di-iodo-quinone m p. 225 (B 38, .ss.*)) 


I’f I5 ('onv<Tts tetrachloro-<punone into phosphorus-containing deri- 
vatives f jf Ij.Ol’t )( Ijf?), and then into hexachlonobi nzol (H. 24 , ()J7). 
It absorbs two atoms of chlorine and !>» comes hexachloro-p-diketo-R- 
hexene, which caustic' scnla resohas into dichloro-mah ic acid and 
trichloro ethylene. I'otassium ludroxide convrits trichloro-quinone 
•>ud tel rachloro-quinone into potassium chloranilate, and tribromo- and 
t' trabroinc)-c|uinc)ne into jK)tassium brc'iuamlate ('-ei* H. 32 , 1005). 

Amido-quinones. Amido-cpunonc' is ol>taini<l in the form of its 
tt‘^eto-com|>ound ('jH.,02(NlIC()('ll3). m.p. i-iJ'", by oxidatiem of 
L 4 -chacetamido-phenol, while' the i,.}. 5 cliacttamido-plu'ncil yiedds 

2 , 5-diamldo-qulnone ('alfaOjli, 5|(NMjla (H. 30 , Jemt) ; 31 , 24^0). 

Chloranlle-amlde C'jt'IjfNUjjjOj is obtained from chloranilic acid, 
•'uiline. acting upon a hot alcoholic solution of cpiinone. ]’'rocluces not 
”t''y hydrocpiinonc’, but also dlanllidO’quInone, 

'tt'd -duinile, as well as 2. 5-dio.\y-i, .(-cpiiuouc' (see below). 

Qulnone-monosulpilionlc acid a «11;,0.aS 0.,H). in yellow prisms, is 

oniied by (he oxidation of hydroquinone-sulphonic ac id and of (he 
p-amido-phenol-sulphonic acids with PbO, in sulphuric acid solu- 
Idle ammonium salt, golden platc's, decomi^oscs at 100^' ic)5'' 

(/ K a. 2, 69, 334). 
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OXV-QUINONES AND Poi.YQUINOYLS. 

Benzene Oxy-quinones. Methoxy-qninone ClljOfiJCjHa : Oj, nn It 
in^ at 140^', is ))n)<liiri‘(l by oxidisinj^ o-ainido-anisol ( II 
willi rhrotnir at id. 

Chlornnilamic acid ('gCL(Nir2)(0ll)()^ is obtained from ebloranilr. 

2 , 6-Dimethoxy-quinone (Cli;, 0 ).,i;j, biCglloOa, melting at j.pi ', 
results from the oxidation of trimethyl-pyrogallol and trimethyl-pliloio 
gliicin (H. 26 , 784). 

2 , 5 -Dioxy-qulnone (H())2i2, 5]rjH202 obtained from dioxv 
quinone-dicarboxylie acid by boiling with hydrochloric acid, by tlu 
oxidation of diamido-resorcin (H. 21, J374 : 22, 1285), and by the 
action of dilute sulphurii' acid u(x»n dianilido tpiinone (H. 23 , O" ( : 
31 , 2402) ; and from its ethers by saponification, 2, 5-dimetho\\ , 
diethoxy-, dipropoxv-tpiinomx m.p. 184", and 187'^ respecti\ t 1\ , 
generated from quinone by l)oiling with alcohols and zinc chloride 
(H. 34 , 3003 ). Treating with stannous chloride converts the 2, 5-diox\ 
(piinone into syrn. tetrao.xy-benzol, while aniline converts it into 
dianilido-(]uinone. Substitution ])roducts of 2, s-dioxy-quinone liave 
been obtaini'd from tetrachloro- and tetrabromo-iphnonc as substaiu i s. 
Two of their halogen atoms are exchanged with extreme ease, 

Chloranilic acid reddish, shining scales, is separated 

by acids from potas'iintn chloraniliite f jf 1 H/), wiiieh 

crystallises in d<irk-red needles, dissolving with diniculty in water. 
Potassium chloranilate is produced as well from iri- as from tetrachloro 
quinone bv the action of caustic jxitash. 1 iyjxx hlorous acid, or chlorine, 
acting upon ( hloranilic acid, produces tn- or tetrachloro-tetraketo-hexa 
methylene, which change <phte readily with tlu' intermediate production 
of unstable oxy-acids 'mU^trichloro- and tetrachloro-triketo-pentamcthxlene 
(H. 25 , 827. 842). 

Bromanllic acid corresjxmds to chloranilic acid, and 

with bromine yields similar trans[x>sition products to those obtaiiud 
from it by the action of chlorine. 

Nltranilic acid crystallisis with watir in 

golden-yellow ne*‘dles nr plates, nudts in its water of crystallisation, 
IxTonns anhydrous at loo', and detonates at 170'’ without melting. 
It is obtained from hydroquinone and (piinone liy nitrous acid ; on 
conducting nitrous acid into an etheric quinone solution and cooling, 
nitranilic quinone is produced, f a combination 

rc'sembling a quinhydrone, decom|x)sed by (lilute |K)ta8h into quinone 
and nitranilic acid (H. 33 , 3246). The latter is also generated from 
chloranile with srxlium nitrite, and from terephthalic acid and diow 
quinone-terephthalic acid by means of fuming nitric acid. Winn 
nitro-anilic acid is reduced, it yields diamido-tetraoxy-lx?nzcne, whidi 
renders fx^issible the transition from chloranile to triquinoyl (see below), 
and fx)tassium hexaoxy-benzene. 

Amido-anllie acid, diamido’dioxy-quinone C«(NII,),(()H|) 0 ^, reddish- 
blue needles, formed from diamido-tetraoxy-hfnzene by oxidation in 
the air or by nitrous acid, 

Potatslam eathfo-chronate Cg(S 0 ,K),( 0 M), 0 ,, see Dichloro-hydro- 
quinone-disulphonic acid, 

Tetraoxy-quinone Gg(0,)(0H)4, formerly called dihydro-carboxyhc 
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acid is obtained by oxidising the aqueous solution of hexaoxy-bcnzene 
by exposure to the' air (D. 18 , 507, 1S37). It may also be obtained 
from diamido'-dioxy-quinone by boiling with hydrochloric acid, as well 
as by the action of concentrated nitric a( id upon inosite. Metallic 
black needles, with a grecm, metallic reflex. It is a strong dibasic acid. 

Nitro-dioxy-qulnone-sulphonic acid Its tri- 

potassium salt, yellow needles, is produced by the action of K nitrite 
upon K-dichloro-hydro(iuinone disulphonate (11 38 , 453). 

Tetrathio-ethyl-quinone f'eOafSCjHs)^, colourless prisms, m.p. 59'’, 
from chbjranil and sodium mercaptan (('. I9('5, II. 1427). 

Homologous oxy-quinones result upon treating haloid qninone homo- 
logues with caustic fx)tash, and on heating amido- or anilido-quinoncs 
with alcoholic hydroddoric acid or sulphuric acid. Dianilido-tolu*' 
quinone, melting at 2,52°, yields anilido-oxy-tolu-(|uinom', decomposing 
at 250"*, and dioxy-tolu-<|uinone ('H^.rJl(0H)20^, melting at 177'^ 
(H. 16 , 1559). Dloxy-m-xylo-quinone ( ji( ll3).r02(Dll).,. red flakes, 
m.p. i()7", from ainido-dimethyl-phloro glucin (M. 21 , 1). Oxy-thymc- 
quinone H;,)l ’^^2- uielting at ji)h\ is obtained from 

brom- or nu‘tlivl-amid()-fh\’mo-(|uinon(‘. Dioxy-thymo-quinone melts 
at 213^^ (B. 14 , 9 . 5 ). 

p-Dialkyiated dloxy-qulnones, like p^-dlmethyl-dloxy-benzo-quinone 

(’g((.‘ll3)2(3, 6 j(OI 1)2[2. 5jf>2!i. -to are formed as by-products during 
the production of liomologous oxal-acetic esters by condtnsation of 
oxalic ester with fatty aci(l esters by means of sodium in etheric solu- 
tion. They form red or v«'llowish-re(l compouiub. dissoKing in 
alkalies wilh a violet colour. Bv reduction they gi\t' homologoms 
telraoxy-bc'nzols. On boiling with e\c<ss (d .so<la ly(‘, they are split 
up into formations of homologous succinic acids. p^-Dimethylt diethyl-, 
and dl-iso-propyl-dloxy-benzo-qulnone unit at 245-, 218 , and 134’ 
n'>pe('lively (A. 361 , 3()3). 

It is also very proi)ai)le that plpltzaholc acid (',^1 1 19(01 1) ; 0.,, found 
in the root of 7 'nxis pipitzahuiU', aiul melting at 103 , Inlongs to the 
o\y-(piin{)nes, containing bnt om* nucleus. It recalN, b\ its behaviour, 
o.\y-thynio-quinone. Oxy-pipitzaholc acid ( 9!!^ : ('). 

un its at 138'^ (A. 237 , 90), 

Polyquinoyl CompoiUMis.- As mentioin'd under N n/o quinone 
(p. 226), Woskresensky originallv called tliis connH)nnd i/iunoyl. 
Mii'tzki and Benckiser introduced tins name in a dilteK ni s{iise. They 
applied it to the quinone gro\q> Oj. when thev tliseovered dioxy- 
diquinoyl-benzdte and triquinoyl-lx-n/ene to be bodies c(''ntaining 
nioH' than one quinone group Oj. E('r simplicity’s sake they abridged 
Ihese names to dioxy-iliquinoyl and Iriquinoyl. 

Dioxy-dlqulnoyl C«(03)(0,)(()H)j. called rWiconm acid, is prepared 
hy reducing triquinoyl with aqueous sulphurous acid (B. 18 , 513). ll 
^'Jiisists of colourless leaflets, very readily soluble in water. It decom- 
poses (fuite rapidly in acjueous solution. The pottissiuw s^ilf ( eDifOKlj 
be obtained by treatinf the acid with jx^tashes, aiul also by washing 
potnssiuin-hexaoxy-beiizenc (pota.ssium-oarlxm mom^xidt') wilh alcohol. 

1 forms dark-blue needles, dissolving in water with an intense yellow 
(B. 18 . 1838). 

1 onsult B. 28 , 3140 for the constitution of rhodizonic acid. 

Triquinoyl 0 , 0 * } 811,0 is probably hexaketo-hexanicthylone (B. 20, 
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322). It results upon oxidising dioxy-diquinoyl and diamido-tetraoxy- 
benzeno with nitric acid. It is a white, micro-crystalline powder ( 13 . 18 , 
504 ; A. 350 , 330). It melts about 05 '’. giving up water and COg. It 
is likewise dtvom{M>^ed by warming it with watt r to ()o'\ Stanuoih 
chloride reduces it to hexao.xy-lx'uzene, which is oxidised iu alkaliiu' 
solution t() tetraoxy-quinone 1 «(0.,)(()ll)| (see :ibove). 

Nietzki and Henckiser (i<S,S5) discovered the relations existing 
between potassium-carbon monoxide and phenol. Company tin* 
following : 

Pta«Q0l I c.u.ou 

T«tncbloro-quinoa« I ‘Vie 1.0. 

Nitrinilic acid | e,(N<).),:()iii,<>, 

Diamido-tetraoxy-bcoioi | i .iNll,),.* 'n),inil), 

DitmiJo-dioiy-<iuinoo« * i ,(NU,), ( >Ui,o, 

AdJt'ndupu. “PfUtacarbocvclic cr)mp<uinds are readily formed from 
tri(|uino\ l and dioxv-<liquino\ l, as well as from sonii' hexa-substitiition 
derivati\ es of heii/ene, from whi< h these polvquinovl bodies arise e g, 
hexaoxy-benzene. dianiido-tetrao\\-l)en/ene. et<\ fhev will accord 
inglv be discussed after the polv<|uinovls. 

Croconic acid hydride is forim-d upon treating rhodizonic' 

acid with e\cessi\-e alkali, or cnKonic- a< id with hydriodic acid. It i^ 
distingui<hed b\- its ihinitm s./// t jfl JtaOj < jHjO. Its formation is 
probably due tt» tlie bn-aking down of an iin^table oxv-acid, |)roduced 
the at fion of the caustic alkali uj>on two of the combined t'O groui)s 
of the rhociizonic acid (sre the rearr.ingerm-nt of ben/ilic acid) : 

no I MHO , lIO< ( O < 0,11 >, U<« i O )< U(H ( O, 

’ C'l-*- ' < < !■)- ► -( O C'l 

KOI < .H,o Ho. ( r) HJI Him i o oil l|oi ( O 

niwKii/'irii' .till I t il.lf I j V I'l I ( r'»^i.(ii. .1' i«l Ity.li I l<' (iHiiiili .10. 1 . 

(H. 23. Oi l 

Croconic acid bjOdOlI)^ 1 {lijO ( onsi^ts of 9ulphur-v«-llow leallets ; 
it los<‘S its water of < rv stallisation at too '. It dissoKa-s vtuy readil\ 
in water and al< ohol, and is proehn «•<! by the alkaline oxidation of most 
of the hexa siib'ttitiited benz«-m- el«*rivalives e g. In xao.xv l)en/em‘, 
dioxy diquinovi, diarnido-te traoxv b<-nzem’. et('. The hydride of 
croconic ae iel is an int» rnn «!iate prodm t, which changes (juite rea<lil\ 
to the acid. TriquinovI, when boihal with water, dei'onqxises into 
carlxin rlioxidi- and croconic acid : 

Its potassium salt 1 crystallises in orange-yellow needles; 

iienci- the name, from w'pd/co?. safran (timelin, 1H25). W'hen oxidised 
with nitric ar id or < hlorine tin* product is : 

Louconic acid f ‘ qHaG, pentakdo-tff^cla poUane, w'hich is recon- 
verted into croconic acid by sulphur dioxide. Tiiis acid lH*ars the same 
relation to croconic acid that riiodizonic acirl bears to trifjuinoyl. It 
is very solidde in water, but dissolves with rliflirultv in alcohol and 
etlier. It crystallises in small colourless needles, the penta-oxlme 
bj(: N.flfi)^, deeomposirtg at 172'*, is isomeric with fulminic acid, 
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rvanic acid, cyanuric acid, and by reduction yields penta-amido-pentol 
pcnta-amido-cydo-pcntadicnc (B. 22, 916). 


QlllN()NI--Nn K()(;KN I )KKIVATIVi:S. 


riie (jiiinoiK' oxygen atoms can be replaced by N(()ll), NCI, Nil, 
yi'gi [5, and similar groups. 

Qulnone Dloxlmes. In connection with the p-nitroso-phenols, and 
in the explanation of Fittig’s diketone formula for p-quinone, it was 
indicated that many chemists regarded the p-nitroso-phenols, resulting 
friiiii the ac'tion of h\’droxylamine hydrochloridi- upon the ])-quinones, 
;is monoximes of the latter. Indeed, the p-nitroso-phenols, by action 
of hvdroxvlamine h\<lrochloride. change to p-quinone dioximes. It is 
tnu' tlu'Se two classes can Ih‘ viewed as constituted according to the 
|)(‘roxi(h‘ formula of the p-cpiinones. o-(,_)uinone dioxinies are formed 
i)V the reduction of o-dinitroso-ben/ols ; In- splitting olf wati-r they 
easily pass into anhydrides, the so-called Jttrazane derivatives (A. 
307 , 28). 

Their dioximes unite with acetic anhydridi* to diacetyl compounds. 
p-Dinifroso-henzols are juddiucil bv the oxidation of their alkaline 
solutions (also on exjvtsuia* to th<' air). Nitric acid oxidises tTiein to 
p-dini/ro-henzols (B. 21 , 328). 

p-Quinone dIoxime ( jUifN.Oll), consists of colourless or yellow 
needles, which dec()m])0''e at 230 '. 

Tolu-quinone dioxlme def]agiat< s m >20 (B. 21 , p-Xylo- 

qulnonedioxlme melts at about 272 (B. 20 , o;8). Mono- and dibenzoyl- 
qulnone dloxime, si-e C. 1903. 1 . i.jo(). 

O-Qulnone dioxime CgHi F -’ (NGll)., small velh.w needles, dissolves 
in alkalies with a blood red colour, and jeiv-r- inti> its (dlourless 
aiiln dride C-H,X.,( ) on simi>lv ''tandine, or w.irmine in alkaline solution 
|H. 40 , 

Ihniiro n-sorcin and hvdroxvlamine \i(‘ld diquinoyl trioxime 
C,jll.,()(\()ll).,. and dlquinoyi letroxime ( JI .^NOli',. The latter, 
oxidised witli sodium h\ j)o<'hlorit«'. \i<lds ieiramiro>o-ben/ol (B. 30 , 
181 : 32 , 30S). 

Quinone {mines are to be regarded as dikeioiu s. vi as pi roxiiles in 
'vliich the oxygen is repix'sented bv the imino grouj) (: Ml) or the 
^hkyl-imino grou]) (: NR). ciur<‘spninling to iht* fiuniul.e 


o 

Nil 


Quinononnono-iminc 


NH 


NH 
NH 

Oninono »li inline. 


and I'lH, ^11 or 


They are formed from p amiilo-phenol or pq>heuvleu« -diamine, h\' 
K^ntle oxidation with silver oxide and leatl ptToxidi' in etheric solution. 
In contrast with th(‘ quinones, they are colourless and exci'edingly 
>iiist;d}|i‘. They are strong oxidisers, smell like (piinencs. and are 
^ 'Tuile, On warming with mineral acids llu'y de<'<»mpost' intii ammonia 
M'dnone. By reduction with sulphurous acid or stannous chloride 
-I'ld ll( 1^ reconverted into the original substaiua s, p amido- 

ly^'Hol and p-phenylone-dianiine. Owing to the easy decomposition 
J *'* <Fiiiiniies, the isolation of the o-cpiinone imines, which are prob- 
' ^ ) even more unstalde, has not In'en accomplished. I he o-(|uinonc 
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(li-iminf', jirohably first formed by tin' oxidation of o-phenvli n. 
(liiiniiiit', polynuTi'-'is at onro to o-azo-aiiiliiic. 




Nil 

Ml 


nON NlVj^ 


(B. 38, jj.pS). 

Quinone mono-imine «llj 4;M1, colourless jirismatic ( lysials 
whiiii (jiiickly turn dark in solution, and decompose in a short tiiiK 
when dry (Ik 37, 4607). 

Quinone monomethyl-imine 0 i j( „n4l4’N( 1 I„ formed hv oxi.l, 
turn of p-methyl-amido-phenol oilt Vi^NllCir/wilh Ak ,0 or Pltd, 
It i> still more unstable than the urimeth\ lat«‘d inline, and (h'llat^r.iii , 
immt‘diat.‘l\- on formation (B. 38 , JZ51). 

Quinone di-imine XI! i I4 4 Nif, m.p. about i.u/’, is also foim, d 
by reduction of p (piinonr dit hl(»r-imiue with H( I in etheiic sohiliini 
It forms ( f)lifurless monoclinic prisms, whit li are fjiiii kly brouutd 
in air (}’». 37 , 4<M)t»). With sodium flisulphite it unites to foini ,i 
mixture of j)-auudo pheuoI-sulphonic arid and p phenylene-diamiin 
sulphonic a» id. 

Quinone monomethyl-dMmine Nil i ( JIj' i \( H,. m.p. ta (r 
and quinone dimethyl-di-imine < ll.,N' VI4 4 N( II3, m.p. 04", ivsiih' 

like the simple quiuone di imiues. from the oxidation of mononu lhv!- 
or syrn. dimi thvi p phem lene-di.imitie. I'hev form almost coloiiiii s- 
crystals. dissol\'i[)i/ with a liydif-\ a How coloration. They ar< le 
unstable as tlu* non-iuethvlated (piinoiie di-imine (Ik 38 , jjifr 40 , 

Unsym. quinone-dimethyl-dl-imonium nitrate Nlf iTitjUrl 

N(< HsljXd l,,, 11 Xd), is obtain* <1 in the form of \ ( r\’ unstable liftlii 
fellow prisms b\ th*- o\i<lati<*n f*f uiisvm. dinu th\ I-p pheiiyN ni - 
di. iminc with nitrous /.jase-.. it *lecomposrs rapidlv, and ih4l.i|^r.iti 
on Inatin/y With f»ne nioleenle of its hv<lro 1 omjxiund the uus\iii 
rnetiii al dimeth\ l-p-])henvlene fliamine, it iiniti s to form a body, 
'NO^N’H^ ; ( ^llj : X’{< 1I.,),,.\0, ; Nll.,( flll,N'(( llalj], of a structuiv 
resemblinr' (piinhydroiie, r,'reen <ry''tals dissolvirif' in water with a 
red furhsin*- < *)!*)r.ition. I'he'^e interestiiu' (aim(K)unds, callid 
li ursh’r s rcii .after tln ir dis* 4)v*Ter, r* ^ult from the partial oxidation 
of salts of unsym. diinetlivl p phenylene-rliamine (Ik 12, ju;!), 

1 he eorresjK;ndin^' bromo-hydrate, m.p. 147 ' witli decom|K)sition , in 
l^reen f rv'st.ds, ri -xults fr<*m tin- ai tion of one atom bromine upon 
unsym. diniethvl p phenylene-diamine in /i^lacial acetic acid solution. 
BediKsTs blea* h tin* d<'ep-red solution, with forinaUon of plienyleiie- 
diamine. Oxidisers do the sam<*. and form the entindv riuiuoid coiii- 
pt^nind (Ik 41 , 145H). 

An.'doj'oiis blue (om[x)imds are obtained by st.'irting from tetr.i 
rnethyl-p phenylem -diamine {Witrstcr’s blue, H. 12, 1807; 41, I 47 . 1 )- 
I nst.ible oxidation prodiirfs coloured an intense fijn'cn, or blue, have 
also been obtainefl from p plienyh ne-diamfTie and dibromo-p-phenylcne- 
diamimr (( . k^oi, f. 1075 ; H 38 , 

Amldo-qulnone Imino NIIj[^i(yi,!TJO(4|Nir and its homologiies 
«ye formed by oxidation of 4-diamido-phenols with ferric chlorid«‘. 
The bichromate forms greenish-lilar k, brilliant grains, dissolving in 
water with a red colour (Ik 89, :j447). 
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Dlamldo-qulnone Imlne (MI,),C,Hj( 0 )(NH)(?) is obtained from 

trianiido-phenol (A. 215, 351). 

Quinone Chlorimlnes. Tljey arc produced from p-amido-phenols 
;iii(l p-phenyleiie-diamincs (their MCI salts) hy oxidation with an 
,i,|ii.ous snlutioii ()f blearldnK linu*. They revert to p-arnido-phenols 
01 p-|)henylene-dianiines upon reduction. The monochlorimines form 
(lie indo-phenol dyestuffs witli jdienols and tertiary anilines 

Quinone monochlorimine ()| i]( ,H,[4iX( 1 lorms golden-yellow 
crystals, which melt at 85^ volatilise readily with steam, and smell 
like cjiiinone. It is easily soluble in hot water, alcohol, and ether. 
When boiled with water it decomposes into XH.Cl and ouinone (I 

/);•. C//. 2. 23 , 4 . 15 ). 

Quinone dichlorimine ( .ii(X.,( 1 .) crystallises in needles 
which dellagrate at 124 (H. 12, 47). 

Trichloro-quinone chlorimine, m.p. irs ( /. pr. Ch. 2. 24, 420). 

Dibromo-quinone chlorimine, m.p. Sik (H. I 6 , 2^45). 

Quinone-phenyl-hydrazones. While phenyl-hvdra/in and alkylated 
phenyl-hydrazins are oxidised liy (piinoiu', o-nitro- ami o, p-dinitro- 
l)hen\i-h\alrazins giv(‘ condensation products which maybe interpreted 
as p-oxy-a/o-compounds. being i<h-nti<'al with the coupling prtxliicts 
of (liazolised o-nitro- or o, p-dinitraniline and phenol fA. 357 , 171). 
With a-acetyl- and benzoyl-phenyl-hy<lra/ins, on the other hand, true 
(liiinoii('-|)henyl-hydrazones are generated. 

Quinone -acetyl- and benzoyl - phenyl - hydrazone 0 : : XX 

(A( )( ,,Hj, m.p. iiiS' and 171 resjrectivelv, which, however, are easily 
transposed into the acylnted p-oxy-a/o-com|)ounds Act K J l^X._jCgHj 
(b. 40 , r.|42). I his reaction lias acipiired a spec ial imjiortance for 
<lct(nnining tlie constitution of the o\y-a/o-comj)ounds. The 0 - 
quinone-benzoyl-phenyl-hydrazone 0 ) vi« Id^. bv its hydrolytic decum- 
P"^ltlon, o-oxy-azo-beiuol (C. !()<»(), 1 . loiit). 

Quinone-oxime-hydrazones result from the action of ben/.oyl-hydra- 
‘ind benzoyl phenv'l-hvdrazin upon nitiosu-phenols. Quinone- 

oxime-benzoyl-hydrazone (H()X) : ( Jl, : XXH ( (K Jl.. m.p. 2uC 
J\itti decomposition. Quinone-oxime-benzoyl-phenyl-hydrazone (Ht)X}: 

'1 • ^Hf,H5)C II on boiling with 11 X 0 .,. yields p-nitro-a/o- 
'"■"^‘>1 (A. 343 , 17b). 

Quinone semi-carbazone and Amldo-guanidone. The quinones 
•I'K t inoie reailily with si'ini-carba/ide and with amido-guanidiu than 
Quinone mono- and bi-semi-carbazone CgH^O 
IV .1 ‘'tnd rfln|(NNH('()NH j).,. m.p. 171 and 244 respect- 

are obtained from cpiinone and lU'l semi-caiba/ide. Quinone 
^NMc'Ti* Ws-amldo-guanldone rjl,()iXXHC(XlI)XH;i and C,H, 

1 • (^'I)XHjjj are obtained from amido-guanidiu nitrate and 
^ iiione in the jiresence of nitric acid (A. 302 , 411). The quinone 
"iio-senii-carbazone and inono-ainido-gnanidone are iirobably oxy- 
•‘^"'<''mipounds(A. 334 ,i 4 ^). « ■ • 

MUinone Azines. - ,ni»e Oi.tlt'Jl/iiX.Xj i]C,H,[ 4 ]() 

'vitli^'*A T formed by oxidation of ji-azo-phenol 

form f I in etheric solution. It is obtained in the 

It .1^ . j orange prisms or dark yedlow rhomiHduHlral flakes, 

^alpln ^ ^ and is odourless and not volatile. Kednetion with 

^rous acid or phcnyl-hydrazin reconverts it into p-azo-phenol, 
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while stannoiis chloride and IK'l produce p-amido-phenol. With oiic 
molecule of p-azo-phenol it combines to form a compound resembling 
quinhydrone. blue-black needles of m.p. 182®, also obtainable by din ( t 
oxidation of p-a/o-phenol. o- and rn-A/o-phenol yield no (piimun 
a/.ines. 

Quinone Diazidcs. it ha> Indi .ilrcaih' j)ointed out in coiuiectidn 
with the dia/.o-salts of the o- and P'amid<)-i)henols that the correspond- 
ing diazo-hydratos easily pass int<i yellow anhydrides related to (Ik 
quinones, and probably interpretable as 0 - and p-qulnone dlazldes 
^ CJb : (). Similar behaviour is shown by tlu' dia/.onium salts )( 
p-amido-diphenyl-amine XH..( which, on treatment with 

N 

ammonia, form p-qulnone diazlde anile 1 (B, 35 , SSS) 

. o 

Quinone-phenyl mono-imine, (luinone mvnnanil i 01 

NCJI, 

('db n; (■ n ■ ’" I’- ^^7 ' < ‘^nsi^t'^ of tn ry-red ciystals. It is foiiiidl 

upon oxidising p-oxy-diphenyl-amitie in benzene solution with nn-iviiiK 
oxide, and upon reducti«tn reverts to the same (iC 21 , R. 43.}). 

IndO'phenoIs and Indo-anillnes. These compounds ar<* obtaiiinl 
from (juinom* rnonoanile or (piinone phenvl-imide bv replacing tlir 
p-hy<lrogen atom of the anile group by an Oil or an Nll,^ group. 
They are dyes. hike many members of this class, they an- dc 
ladorised bv tin addition of hvdrogeii. The resulting bodies inv 
Ieuc(;-componnds, [>-di->id)stitut<‘d diphenvl-amiius. (Nomein latuic, 

B. 29, R. 04 ) 

Indo-phenols are jirodm ed ( 1 ) by allowing tin' quimme chlorimiiirs 
to act u[)on phenoU ; {>) by oxidising a mixture of a p-amido-phemil 
and jdienol. Tin y dissolve in alcohol with a red colour, and jxisSf s^, 
a ('haracter similar to plnaiol. Their salts, with the alkalies and am- 
monia, di>soh e in water with a him' ( oloiir, 

N ( dl.on 

Quinone phenol-lmlne ( db also results upon heating 

I) 

P hi' m 4 hi ut' with soda lye (IT 18 , 2ni()), but owing to its instabilitv, 
rann (4 be obt.iined in a fn-e ( ondition. By rediK tion it changes to 
colmnless p-iiioxyHlijiln-nvI-ainine from wliidi it can be rccoveretl bv 

N.(dl*<>‘i 

HgO (B. 32 , bHq). Dlbromo-qulnone phenol-lmlne ( db^’fi 

o 

from dibromo-quinone chlorimine, is more stable tlian quinone-plu iiol' 
iminc’. l-ree dibromo-phenol-irnine crystallises in dark-red prisms 
having a metalli(' lustre ; they diss<»lve in ah olu)! and ether with a 
fiichsine-red colour, Str<jng mineral acids decompose it into dibronio- 
jihenol and quirnine. 

I he Indo-anilines are iinxluced (x) by the action of quinone chlori- 
mine upon dimethyl-aniline in alcoln>li<’ solution ; (2) by the action 
of nitroso- and nitro-dimethyl-aniline upon phenol in alkaline solution, 
esi)ecially in the presence of reducing agents (Witt. 1879) ; (3) by the 
oxidation in alkaline solution (with MKlium hy|)ochlorite) of a mixture 
of a p-phenylene-diamine with a jihenob or of a p-amido-phenol with 
a primary moiiamine, or by means of lead peroxide or manganese 
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peroxide in the presence of di-sodium phosphate (1877, Nietzki ; B. 
28 , R. 470 : C. 1908, I. 437 ; 1906, II. 477). 

I'he indo-anilincs are bases. They are rather stable towards 

tht' alkalies ; acids quickly decompose them into qninones and the 
j)-j 4 ienylenc-diamines. Ihey are changed to the leuco-cornpounds ; 
aiiiulo-oxy-diphenyl-amines, by reduction (absorption of two hydrogen 
atoms) ; these dissolve readily in alkalies, and are readily reconverted 
(oxidised) into indo-anilines (by exposure of their alkaline solution 
to the air). The free indo-anilines have a deep-blue colour, and can 
he apjdied as dyestuffs, b'or this purimse they are converted into 
th(‘ir alkaline leuco-derivatives, wiiich are soluble, and the material 
is impregnate(l or printed with these. Oxidation (by exposure to the 
air or with KjOjO,) develops the colour. The simplest aniline is 
N.t 

quinone anilin-Imine c.ii, , a violet dve, formed by the 

0 

oxidation of p-phenvleiie-diamine rjljtXH^). with i)hen(.I. Quinone 


dlmethyl-anllin-Imine (phennl blue) 


N.C.H, 

results from 


0 

imsym. diinethyl-p-phenylene-diamine and phenol. It has a greenish- 
blue colour and dissolves in a<'ids with a blue colour When boiled 
with soda lye it sj)lits oft diiuethyl-amine and Ix'coines (juintuu'-])heno- 
limine. Sulphuric acid decom|)oses it into (juinone and dimethyl-i)- 
I'lienylene-diamine. This is a general reaction, hence can be u>ed 
opiKutunely for the pre])aration nf (juinones (H. 28 , R. ; 29 , R. 24). 


y v I NON 1 - Ihn; n yi -1 )m m 1 n t :s. 

Quinone monophenyl-dl-imine ( JI^N .Nil, light-yellow 
piisins, m.p. 89' , by oxidation of p-ainiilo-dijdienyl-amine with silver 
exilic or lead ])eroxide in etheric solution. It is also formed, l>esides 
<l|uiione inonoanih‘, during the giuitle oxidation of aniline in an aqueous 
‘‘Ikahne solution. Water splits it up. even when cold, into ammonia 
^eid (juinone monoanile. On heating with dilute suljdiuric acid it 
l)<isses into (juinone. Mineral acids readily jiolvineiise it to form a 
gueii dye, nncraldin. Ihe latter is also foinud when ]i-amido- 
J •phenyl-amine is oxidised in an acid solution with ferric chloride or 
>>(lrogen peroxide, also lyy reduction of nitio-beii/ol in a hvdrofluo- 
acid solution, the body fust hunud bi ing ji-amido-dij'ihenvl- 
‘••uiiie. Un* separated from emer.ildiu. the .so-calhxl 

••• p. forms di'ep-blue prisms, and probably has the con- 

■’IhutionC.HjNH.CVIiNH.t'JI.Ndt By oxidation with lead 

mro.xKic in benzene solutiiui this half-tjuinoid a/.uriu or emeraldin, 
(s|)(*ctively^ nvdy pa.ss into a doubly (juinoid red imine C^H,N . 
« d jHiN ; CJIi : NH, which, after the manner of quinone 
P^’^Vinerises, under various C(mditions, to a 
m -<“’5 ; ‘*2, .ti23). 

(list ** ■ ? <J>ie of the oldest known organic dyt stuffs, and is 

aiiili"^'" 1 its permanence. It is formed by tlm oxidation of 

salts with potassium bichromate and sulphuric acid, ammonium 

•eif/ kchnr, AuiUusi hu'Ht: »/.!./ senu Atiin tuiung in l\nhtni 

and cd.. licrliu. iyo<. SprinKtr. 
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persulplmte, ov potassium chlorate, in the presence of oxygen carriers 
such as copper sulphate, potassium ferrt)cyani(le, aiumoiiium vanadiiti , 
etc. In its ap()lications to cotton-dyeing aniline black is produced in 
the fibre, by printing the fabric with a mixture of aniline salt and one 
of the above-mentioned oxidisers, and then developing the dye liy 
steaming at a low temperature. 

Aniline black has a relation to the red oxidation product of < nn i - 
aldin, resembling the relation betwe<*n enieraldin and (piinone inmiM- 
l)henyl-di-imine. It cannot be looked upon as a unitary compound. 
It consists of a mixture var\'ing with the degree of oxirlation, a tuple 
or quadruple (juinoid combination, to which the folknving coiiNtitu- 
tional formuhe are attributed : 

I. NC,lbNHCJI,NH(\n4N;(\ll, N( VI4N 

II. C'JIjN ; NT, I I,N ; ^.\U^ : Nc .H.N : C , 11 , : NC.lbN : (;,H4 : MI- 


On heating with dilute ll.^S(),. one-cightli of tile total nitrogen 
split off in the form of ammonia, the imino-gron]) being rejjlaccd hv 
oxvgen. This is aciompanied by an inert'ase in the depth of tin* coloui. 
These oxygen-bearing sub^tam es are contained in aniline l)lai k in 
proportions varying according to the method of preparation. Stroni; 
oxidation with chromi«: aiid or lead peroxide ainl IT^SOi converts it 
almost (piantitativfly into (piinone (H. 42 , 2i.}7, 

Quinone diphenyl -dl-imlne, diphenxl - p ^ a:» - p}icnylni(\ {{uinoHi 

dianilc Jlj)^ m.p. ijf*' rSo , i'> obtained by tlie oxidaiien 

of dij)heriyl-amine and diphenvl-p-phenvlene-diamiiie (H. 21, K. ('.V’i 
Hy reduction, (piinone diamle pa'.se', into (liphcn\Ti>-{>henylcnc-di' 
amine, with \shich it is related a.^ (piinone 1-. to livdioqmnonc, 

Two phenvTamido-groups may be introduKtl into lh(‘ b«ii/ciic 
residue of (piinone anile ami quinone diamle with the same facilitv as 
into quinone itself, whi( h. as mentioned before, gives rise to di-anilido- 
quinone and hydnKpiiiione on boiling its alcoholic solution with .miliia . 
If acetic a( id is present (II. 18 , 7.H7), dlanllldo-qulnone anile is formed, 
(CjHjNll)j( dlljfOjfXt flllj). m.p. 2o2 , brownish-jed madles. Ihis is 
also formed <in heating (juinone mono-anil with aniline besides j)-<)XV' 
diphenyl-arnine (li. 21, K. b5t») and on oxidising aniline with m a 
feebly arid solution (H. 15 , J57.(). 

Dlanllldo-qulnone dlanlIe,(/:o-/>/ic;n« (< \jlljNH)j( Jl^(N(\,Hi)^ m p 
241’, garnet-red (lakes, r<*sults (i) on heating <piiiione dianih' 'vith 
aniline (H, 21 , R, ; (2) on irndting (piinone with aniline and aniline 
(:hlor(diydrate (H. 21 , ; {4) from amido-a/.o-beii/ol, p-nitros'c 

plienol, p-nitroso-di[>henyl-amine l)v the ai tion of aniline (H. 20 , 24''^'»)- 
On heating it i.s(:<mverted into lluorindin (H, 23 , 27(11 ; 31 , 1789). 

The qiiinone dianiles are important links in the formation of 
indulin dyes (B. 26 , 2731 ; A. 262 , 247). 

Indamines. — Tln^e are derived from the indo-anilines by the ic- 


plac.emcnt of the quinone-oxygeti at<an by the imido- or alkyl-iniido- 
group. They are therehue derivatix'es of the unknown (ptiiKUie di- 


imide, and bear an intimate relation to p-diamido-diphenybaniiiie, 
which is formed by the reduction of the simplest indamine and is ttie 


leuco-derivativc of the latter. 

The indamines arise (i) by oxidation, in netitral solution and in th*' 
told, of a mixture oi a p-phenylcne-dianiinc with an aniline (Nictzki), 
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or (2) by the action of nitroso-dimethyl-aniline upon anilines or in-tli- 
ainiiies (Witt). Tliey arc feeble bases, forming blue- or green-coloured 
salts with acids ; but with an excess of the latti-r are very easily split up 
into qiiinone and the diamine. Because of their instability they find 
no ap])lication, and are only important as intermediate juoducts in the 
manufacture of thionin and safranin dyestuffs (into which they can be 
roadily transposed). For the relations of the indo-plienols, indanilines, 
and indamines to the dyes of the oxazin-, thiazin-, and t/hic/«-.->ciies — 
resorufin, methylene blue -the indulins and safranins, see the 
hitter. The simplest indamine is ; 

Phenylene blue CJi/ 1 I his is produced bv the oxida* 


tion of p-phenylene-diamine with aniline. Its salts are greenish-blue 
ill colour. It yields diamido-diphenyl-arnine by reduction. Its tetra- 
niethyl derivative is ; 


DImethyl-phenylene green 


^ C,H*N(CH3)t 


(IhiuFchedler’s green). 


This is obtained by oxidising dimethyl-iuiraplienyleiie-diamine with 
diinethvl-aniline. Its salts dissolve in Vater witli <i beautiful green 
colour. Its reduction yields tetramethyl-diamido-diphenyl-arninc. 
Digestion with dilute acids resolves it into ipiinone and diim-thyl-amine 
(P>. 16 , M()5 : 17 , 223). On standing with >oda lye. dimetliyl-amine 
splits off and phenol blue is pnKluced ; this further sejiarales into 
quinoiie phenol-imide (B. 18 , 2()i5). 

Toluylene blue Nh ' *'^* ^^' **^^* results from oidinarv toluyleiie- 
^ I \(Vllj(NHj) Nil 


diamine by oxidising it mixed with dinu thyl-jt-plnmvleiu'-diarnine, 01 
hy the action of HC.i-nitn»so-dimethvl-anilme. It^- salt" with mie raiui- 
valeiit of acid are of a beautiful blue colour, and arc decolorised by 
an excess of mineral acids with formation of the diacid salts. It is 
Converted into toluylene red on l>oilmg with water. 

1 he genetic connection of the indamines with tlie indo-anilines and 
iiido-phenol is shown in the possibility o( cojncrtmg the siiujih'st iiul- 
ainine into quinnne-aniline-imine, and the 1. liter into quinone-phenol- 
'»une (Mohlau, B. 16 . iS.pj ; 18 , 2915). 

Keinesentatives of the indo-phenols. indo-anilines. .md indamines 
'eiitaining the naplithalin reshliie are .iDo known in great numbers, 
and many, like blue (</.*’.) or “ have been ajqdied 

t^Duiieally (B. 18 , 29l()). 

Dn ipiinoid sulphur compounds, see B. 40 , ; 41 , 902. 


9. Phenyl-paraffln Alcohols and their Oxidation Products. 

lu the preceding sections thost! classes of aromatic hydrocarbons 
lining one nucleus were described, wliieh resulted from the siih- 
^ itution of the hydrogen atoms of benzene or the beii/einy residue of 
‘e alkyl-beiizenes by atoms of other elements or by atomic groups : 
lalof^cn substitution prodi^ts, the MifrngcM-cuti/m/img derivatives 
lie lienzene hydrocarbons, the aromatic phosplwrus, iincnic, anti- 
bismtith, boron, silicon, and tin derivatives, the phenyl metal 
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c()mj)oiiiuls, the sidpho-aculs and their relatives, the phcttoh, and (Ik 
quinones. 

Attached to tliese are those classes of bodies formed by the rephu c- 
nient of hydrogen atoms in the side grouj)s of the alkyl-benzols. As in 
the aliphatic series, the oxygen-containing ])rodiicts are considered tin 
most important. Kach class of these derivatives is followed by tin- 
corresponding halogen, snlidmr, and nitrogen compounds, in which all, 
or at least a part, of the carbon v, deuces, saturated in the principal 
compounds by oxygen, are taken up with the elements just nannd. 
Prominent among these, as with the aliphatic, derivatives, are (Ikim 
bodies in which one carbon atom of an alkyl side cliain is'combiiuil 
with oxygen : 

(l</) The monohydric phenyl-parapin alcohols and their oxidation 
products ; aldehydes, ketones, carboxylic acids. 

Naturally these compounds, as far as the reactivity of tjie alij)iia(u 
residue is concerned, immifest great .similarity to the nKMiohydric ali- 
phatic alcohols and their oxidation products (Vol. I.). This is reciillul 
by their lujinenclature and the view that they are j)henyl-snbstitulinii 
products of aliphatic substances. 

Kach of these alkyl-benzene derivatives constitutes a fimdaiiienUtl 
substanct' from whic h, bv tin- lej^laeemeiit of hydrogen atoms of ili< 
j)henyl residue, as with benzene itself, numerous deri\'atives can 1 m 
deduced. In geiui.il tlu- benzene substitution products of the 
/ally borlies. so far as the\- are wetrth nu ntion, will be introduced .liiii 
thc‘ rorrc-s[)ondiug j>rineipal bodus. ()n!\' tlu- derivatives cif mono 
hvdric arornatie alcohols, h.ivmg hvclro.wl m their benzeuu- rc-sidiir, 
and tlieir cjxiclalion produc ts, whic h m.anifc >1 ,ti the same- time* a phenol 
char.ic'tc r. will be- gr'»uj)c cl togc-tlu-r a-' : 

(if') McHnhydnc nxy-phenyl-parafjin aUohois and their oxidation 
priHiHCt‘y. 

Then will follow (j) potvhxdru phcnyl-parafjin alcohols, in whuh hnl 
one hydroxyl c^roup iSijoined to a side chain, and their oxidation prodnety 
riu* cc)fKlusion c)f this section will be* (4) polyhydrit phenyl parai/ni 
alcolods, in u hich more Hum one hydro \yl ^^roiip is attached to a side eiunn. 
and Ihc'r oxidation products. 

In the std;sc (pu-nt src ti<»ns the monomu Icsir derivatives with 
uusaturatc cl side- diaius will be- suminarised, 

(a) .Mo.NOIIVDKIc Pnh.N'VI F'.AkAMIN Alcoifcns ANIi IIIKIK 
0XII>AII')N PhoIU'c is. 

I. Monohydric PhenyUparaHln Alcohols. I he true al<c lH»ls of the 
Imii/c'iu* Series are pro<lucc<i bv tlu* (uli.nua* of an hvclro.wl gi""!’ 
m(f» tlu'sific' ( hain >>( .in alkyblx-nzol, primary, seiondary, and tertiary. 
The primary alcohols, utM)n oxi<lation, yield aldehydes and acids. 1 la 
secoiulary change* to ketones : 

; fknzyl alri>hol ! I’licnyl nultiyl c .arbiuol ( fft 

[ HenzalcJehyclc lyffg HO AatopJirnour , 

» Ikn/uic acid t yHjt r>ofl. 

formation. The similarity of iM iizyl alcohol and its homolognc s 
to ethyl alcohol hnd.s expression at the very outset in the methods of 
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producing both classes ; — (i) by saponification of alkyl-benzols con- 
taining an halogen atom in the side chain -the haloid acid esters of 
the benzyl alcohols -e.g. benzyl chloride with water alone (A. 196 , 353), 
with water and lead oxide (A. 143 , 81), or witli potashes. Benzyl 
alcohols are also produced by converting the chlorides into acetates 
and saponifying the latter. 

(2) By the action of nitrous acid upon primary amines, the reduction 
products of aromatic acid nitriles — c.g. cumo- and hemirnelli-benzyl 
alcohol. 

(3) By tlie action of nascent hydrogen on the corresponding alde- 
hydes and ketones. 

(4) I'lic phenyl-parafhn alcohols are obtained from the aromatic 
aldehydes by treating with alcoholic or acjueous potash. This reaction, 
in which the corresponding carbo.xylic acids are also formed, occurs 
only exceptionally in the parathn aldehydes (B. 14 , 2394 ; ('. 1902, 
1 . 1212) ; from two molecules Ixaizaldehyde, beii/vl alcohol and 
potassium benzoate are produced, benzoic benzyl ester being probably 
an intermediate product (('. 1899, 11. iiii) : 

jtVis* ho--_.(VC< oo(;h,c,Hs--’'‘ ^ ('aC' ooK • (',11,(11,011. 

{yi) From the aromatic carboxylic acids or their esters by electro- 
lytic reduction in alcoholic sulphuric-acid solution, with great excess 
of cathode voltage*. The reduction of the acid ester> leads simul- 
taneously to the formation of the corresponding ethers ; benzoic 
methyl I'sTer gives benzyl alcohol and benz\ l-im*tli\i ether ('gll5C'H2 
OCll' (B. 38 , 1745 ; 39 , 2933 ; ('. 1908, 11 . i8bb. 

(56) From the esters of the phenyl fatty acid> (except benzoic acid) 
by reduction with sodium and alcohol ((ierm.m }).ilent itt j.Jo.j). 

(5t) By reducing amides of aromatic ( arbo.whc acids, containing 
the carbox'ylic group attached to the beiizeiu- nucleus, with sodium 
amalgam in acid solution (B. 24 , 173). 

(()) By the reduction of unsaturated alcohols. Cinnamyl alcohol 
I flllst ll Cll.t'll jOll becomes hydro-cinnamyl alcohol t ^ 
f II2HII (see Allyl /ycohol). 

(7) riiey are forinetl in the nuclear s\nthe>is by the actiim of 
metallic alkylates upon aldehydes, ketones, acid esters or acid i hlorides, 
and halog(‘n hydrins. Thus (r/) pin n\ 1 inagnoium bromide and 
aceiinie yield phenyl-dimuthyl-carbinol ( ^ilj('((Hl)tbl l^),^ ; [h) aiaunatir 
aldehydi's, ketones, acid esters, or chhuides with zinc alkyls, and 
especially magnesium-alkyl haloids (Vol. L), give secondary and 
tertiary phenyl-parafhn alcohols, the latter easily losing water, and 
passing into olefin benzols (C. 1901, 1. 1357 1 35 , : 

(0 phenyl-magnesium bromide and ethylene cblorohvdrin yield pln nyl- 
'■thyl alcohol C'elfjCHjCIljOH (C. upj, 1. 1033). 

Benzyl alcohol, phcnyl-carhinol [phnwl-mcikylol] t 
, with specific gravity lotij (o' ), is isomeric with the eresols. ll 
'j''ius as benzoic ester and benzyl-ciimamic ester in the lulsains of 
t and Tolu, and in s/orux (A. 169, 281)) ; as an acetic ester, and 
in certain ctheric oils, e.g. tlio oil of j asinine flowers 

(a 32 , 567). 

H is produced by the methods (1), (2), {]), (4). (.vO. ( 5 ‘)» 
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above, from benzaldehyde, benzyl chloride, benzoic acid, and ben/ 
amide. Reactions (i) and (j) are used as methods of preparation. It 
is a colourless liquid, with a faint aromatic odour. It dissolves with 
dilTicnlty in water, but readily in alcohol and ether. It yields henz 
aldehyde and benzoic acid when oxidised. On heating with hydro 
chloric acid or hydrobromic acid, the Oil group is replaced b\' halogens. 
Benzoic acid and toluol result on distilling it with concentrated potash 
History. — As early as 1832 Liebig and Wiilihr, in the coursi of 
their celebrated investigation upon the radical benzoyl, obtained 
this alcohol as the result of the interaction of alcoholic ]X)tash am] 
benzaldehyde (A. 3 , 254, zOl). ('annizzaro (1854) was the first to 
discover the alcohol in studying this reaction. 

Homologous Phenyl-paraffln Alcohols. The primary alcohols au 
chiefly made by imdhods (i), {2). (4). (4). (^u), {5ft), (5r), and (;(■>; 
hvdro-cinn.irnvl alcohol by method (b) ; the serondarv alcohols I)\ 
method (i), or b\- tho reducti«ni of tin- krtones according to nirthod ( ;i, 
and th<‘ terti.ir\- alcohols, like bonzyl dimethyl carbinol, by method i;!, 
Nucleus Inanologous benzv l ahohols ; 

.M }). b p. 

o-T(jlvl carliinnl . (H. 24, i;p 

m Tolvl cart)in..l . (Kj c( ,H, t (11,011 li.jui.l *> 17 " (H.18,K <e) 

p Tolvl f arlunol . ( ll.V i C.l 1, 1 (11, 011 V)' -J* ;’ (A. 124, ^ 3 .) 

i, f -I )iin<-th\ 1 l)en/\ I 

alcohol . . (Clliij i. I ( , 11,14 11,011 . 1 ..' (H. 21 , .;oy 3 ) 

t. 5 McMtyl akohol . (( lb)/ (, db; 1 ,( H, Oil iKpiKl (H. 16, 13 ; ; ) 

i, I, 3 ('umo lx nzyl al- 

• oliol . . (( Ibb*. t.5,< db • dfb • •*''' 

n 5 -llfinMnrjli-lH'nzyl 

aUoiird . . (( lb).i |.S < «lb ' ^ lb ^^11 T'' 

.Mollithyl alcohol (( lb)»t:, CibOll lOC’ (13 22, 10 ;) 

p-C 11 min alcohol . (ClbljC. n:.| 'Cdbi 1 SClb.tJlI ., i jty. 

Gtlier homologues are (he f)hi’nyl-t’thcr alcohols ; 

Benzyl carbinol if^.i lljOif. fi-phniyl-clh\l alcohol, a niam 
ronstitmnt of the etheric oil of roses (B. 34, §805), lioils at zi'i 
(fL 9 . 474). 

Phenyl-methyl carbinol Ljl^.f ll(()|))( li^ boils at 204^ fi'>in 
benzaldehydf* and ( 11 , Mg I (< . H. b24). 

O', rn , and |) tolyl ethyl ahohol < Hat |i l|< Hj( HjOH, l».p. 24 ; s 
244'’, and 245 , fr<un the t<»lyl inagneMum bromides with ethyleia 
chlorohvdrm (C, iqo;, I, i(>44). nr by electrolytic reduction of lli' 
three is(»meric tolyl-aceti( acids (C. iqoK, 11, 

Phenyl-propyl AlcohoIs.—Hydro-clnnamyl alcohol (yij( Il2< ^2 
( II/)II lx)ils at 245''. It is obtained from its cinnamic a(i(l (stei. 
wliicb ii present in siorux (A. 188 , 202). Benzyl-methyl carbinol 
< VIjLflj.f II( 0 H).( Tb, IhmK at 2i,s'. Phenyl-ethyl carbinol f 
< )I{Olb(TIjCIl,, b (). 221", obtained like phenyl-projryl. 

Phenyl-Iso-propyl, phenyl-Iso-butyl, and phenyl-lso-amyl carbinol, 

b.p.,„ 114’, b.p.jg Ji4\ b.p., 122" and b.p., 142'’ respectively, hniii 
benzaldehyde, with the crjrresponding alkyl-magnesium iodide^’ 
(C. 11 . 624). 

Phenyl-dimethyl earbtool C,H,C(OH)(CH,)|, m.p. 2f, b.p.w 
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is obtained from phenyl-magnesium bromide with acetones or from 
aceto phenone and benzoic methyl ester with magnesium-methvl 
iodide, ^Benzyl-dimethyl oarbinol (■.H..ril,,(:{OIl)(CH,)„ ni.p. 21’, 
b.p. 225 . ror further dialkyl-benzyl carbiiiols, see (' IG04 I 1406 
Derivatives or the I'henyl-parai-ttn- Ai.coiioi.s.-^//«/oh/E]/m 
-Henz.yl chloride and lHnz.\ l bromide are produced when chlorine or 
bromine acts upon iKiihng toluol (Deilstein, A. 143 , j6f)) The action 
is favoured by sunlight (C. l8<>S, I. loip). Henz.vl chloride, bromide 
mid iodide are also formed from benzyl alcohol and the haloid acids’ 
and benzyl iwhde by the action of potassium iodide upon benzvi 
chloride (A. 224 , 126) : 


Benzyl chloride . . l liquid b p 176^ 

Benzyl bromide . . Cgllj.CH^Br ,, 210° 

Benzyl iodide . M^l luelts at 24^ and decomposes. 

Benzyl chloride, isonuTir with ilu* three chloro-toluols, is an im- 
portant reagent, by means of wliicli mimerons derivativi s of lienzvl 
alcohol have been prepared, as its chlonin' atom i> re.idiK- exchanged. 
It passes into Itenzvl alcohol when lioiled with watt r. Heated wiili 
water and load nitrate it yields' benzaldehvde, and bv oxidation 
beii/oif' acid : 


C.II.CHj . C,H».CH,C1- 


-vC,Hs.CH,OH 
- >C,Hj.CHO — ►C.HjCOOH, 


llie following tiih'rs ba\c been made liv th.^ action of sodium 
alcolio ates^npon i)eiizyl chloride, or by electnilN tic reduction of benzoic 
'M»Ts (H. 38, 1752). Bcnzyl-tHithyl ether boils at KiS . obtained from 
[Mf'n\ 1-magnesium bromide and monochloro-metln 1 ether (('. kjoS, 

r n^ru ''"■"-v/ H//c; (A. 241. ^74) 

I' 6‘‘6' 112)^0, boiling at 29b', results from the action of boron trioxide 
upon benzyl alcohol. Methylene-dibenzyl ether ( 11,,(()( Hu t' H,U 
p 97 o7*- ®®“*y*-araWnoside melts at 172° 

l , -402). Hcnzyl-phcnyl ether melts at pj"’ and boils at 287°. 
^mologoHsPhcnvl-alkyl Chlorides. a-Clilorethyl benzol C, If. {'HCl 
.1 i>oils at 194^; tp. B. 39, 2209. [co ) Chlorethyl benzol c' H,. 

( li'r ir ^ 0-, m-, p-Methyl-benzyl chloride 

Dronvl\il rosjHetively. a-Chloro- 

( Il^nrc m?? J 6*^5 ^ HCl.CHj.CH3 ^-chloro-propyl benzol CjHj. 

2 liUCHg boil alH)ut«04‘^ 207'\ with the splitting off of hvdro- 
(11 (41 production of a-phenyl-propylene t'jHs'^ H : 

( II ( ir ^Mr beniol CjHjt HjCH CHj to-Bromo-propyl benzol 
• ^[f^HjBr. b.p.„ io9‘’ (B. 43. 178). 

the fr phosphates I the mono- melts at 78 ', the dt- is liquid, and 
OSO H f 21 1). Benzyl-sulphuric acid (',1*5^ Hj. 

. lornied l)esides dilH-nzyl formal ( H^iOt ll^t Jljlu from benzvi 
Benzvi nu'!! sulphate SO<:( ll., p . looo. 1. loi. 240). 

^ M «H,rHj()N() b.p.3,8.‘ fionrbenzvl alcohf.l ;uul UNO., 

"' ■''l umis solution (H. 34. 745) 

2I0» n A«w.-- Benzyl acetafeC,ll,i ll,,e.(0,( ll„ h.p. 

Pt cnli' of sodium u|)on the benzyl esters of the fatty acids 

lattv ari?’ to the formation of lx*nz) I esters of higher phenyl 

W‘V.). Benzyl acetate yields phenyl-propionic benzyl ester. 
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Dibenzyl oxalate (CjIfj.CHjO.COjj melts at 80 ^ 

SuLPurR Derivatives of Benzyl Alcohol are formed just lik( 
the sulphur compounds of the fatty alcohols. 

Benzyl suJphydrate, benzyl mercaptan CjHji.t'Hj.SH. It is a licjuid 
with a leek-like odour ; boils at 194"’, and at 20° lias a specifu' gra\ itv 
--1-058 (A. 140, 86). 

Benzyl disulphide (Cgll^t m.p. 71^ (B. 20, 15), resultN from 

the o.xidation of benzyl sulphydrate in the air (A. 136, 86). Also fnnii 
sodium-benzyl hyposulphite by electrolysis {('. 1908, I. 1175), or 1)\ 
the action of iodine (C. 1909, II. 1739). 

Benzyl sulphide (CjHj.C'llgla^, m.p. 493 when subjected to (ii\ 
distillation yields stilbene ((pv.), stilbene sulphide, dibenzyl (q.v.), 
thionessal or tetraphenyl-thiophene ((j.v.), and toluol. The sulphone 
(Cjfij. ('112)2^02, m.p. 150°. It results when the sulphoxide in pTu ial 
acetic acid is acted upon by KMn04 (H. 13, 1284 ; 36, 534). 

Benzyl-dimethyUsulphirie iodide < uranj^i nd 
coloured compound (B. 7 , 127.}). 

Tribenzyl-sulphinic chloride (t Vljt lljlaSt 1 . The ferric dilondL 
double salt is obtained in tin- form of li|:;ht-f'reen Hakes, of m.p, i)S , 
by tin- action of ferri(' chlorid*- up/ii an eilu-ric solution of inii/yl 
ddoride and lx nzy! sul[>hide. Tribenzyl-sulphinic iodide, m.p. 75 
(B. 40, 493 d- 

Benzyl sulphoxide (‘ ell^t 112)280. m.p. 133 \i> fornud by o.xidiHu- 
benzyl sul{)hide with nitri( a(id (B. 13, 1284). Benzyl sulphone 
((‘4115^112)28^12. m.p. 150 . from lx ti/vl Milj)li(c\ide with MnO,K in 
pdacial acetic acid (B. 13, 128.}). Benzyl dlsulphoxlde ( fiHd 
8()>0( (Ijt 4H5, m.[). 108 . fn>m benzyl di>ulj)hide and II2O2. 

Methyl- and ethyl-benzyl sulphone, m.p. 127 and 8.} , from sodium- 
benzyl sulphinate and ( 11,1 and < jUjl respectively (B. 39, 33 , 1 . 5 )- 

Benzyl-sulphlnic acid ( 4 ll 5 ( H 28 () 2 ll, ol)tained b\ the redmtion 
of benzyl stilj)ho-ddorid<-. It easily splits into beiizaldeliN <ie .iiid 
sulphurous acid (B. 39, 3308). 

Benzyl-sulphonic acid ( gHji 112.80311 is a delitpiesci nt (iNstallinc 
mass ; it is isonn-rir with toluol sulj)h«>ni< a( id. The jxdassium s.dt 
is fornn (1 on boilinii; bemt\ l fhh»ride with j)ota«(siinn siilphitt . llie 
ddoride nn-lts at 92 ' (B, 13, 12.87). 

Benzyl-hyposOlphurous acid ( ell^* jc 74 ' tB. 23 , 

R. 284). 

NTik(x,en Derivatives ol jiik 1'henyl-parai-mn Akdhois. 

Bhenyl-nitro-parafkins. When the homologous benzols arc 
heated in sealed tubes with dilute nitric ar id, the nitm-groups usually 
enter the side diain.^ with the frjrniation of phenyl-nitro-parallms 

(Konowaloff, B. 28 , 1850, R. 235 ; 29 , 2199 ; ('. I. 1237 ). 

By this treatrm lit toluol yields phenyl-nltro-methane( Vl^.f 
Ibis Uxly has also been prepared from nitro Ix-nzal phthalidr', ''‘I* 
as from ficnzyl haloifls, but Ix-st frmn the iodirle (B. 29 , 700) l>v d" 
action of silver nitrile. It is an oil, lR)iling with decomposili‘8( ;d 
226'’. It is most easily obtained from phenyl-nil ro-acelo-nitrile 
CiHjf HfNOjjCN (q.v.) by boiling with NallO, or by the action nf 
ethyl nitrate and |)otas»ium ethylate upon phenyl-acetic ester, a reaction 
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in which the cnrhox-ethyl group is split off in the form of carbonic 
acid ester (IL 42 , On heating with NalfO to 160'' the plienyl- 

nilro-inethaiu' is further changed, nitrogen oxides being split off and 
slilhene foriiK'd (lb 36 , 1194 : 38 , 502). 

Idienyl-nitro-mcthane dissolves, like the nitro-j)aralfins (\’ol, L), in 
sodium hydroxidt', forming a sodium salt, from which the oily phenyl- 
niiro-methane is regained by the action of or acetic acid. If, 
however, the sodium salt be prec ipitated with mineral a( ids, a crystal- 
liiu' substance, m.p. 84®, is obtained. This is isomeric with the oily 
t)ody, and is distinguished from it by the red coloration it yields with 
ferric chloride, as well as by its electric conductivity. It (piickly 
changes, both in solution and when in a free state, into the oily isomeride. 
Its constitution certainly corresi)onds to the formula adopted for the 
sodium salts of the nitro-paraffins, from which, however, tlie ca.irrespond* 
ing fre(‘ bodits in the fatty series havi- not been successfully isolated 
(liantzsch and 0 . W. Schult/.e, H. 29 , 2251) : 


^0 


► (THj.CH ; N 


ONa 


► C,H,CH : N 


on 


Similar stable and unstable isomerides have also been obtained from 
the nucleus homologues and substituted phenyl-nitro-parafhns (B. 29 , 
2U)], 2253, R. 40). 

riie action of acid chlorides upon the sodium salts of the phenyl- 
nitro-methanes usually gives acyl derivatives of ben/.o-hvdroxamic 
acid, in conse<|uence of an intramoh'cular oxidation process ; sodium 
phenybniiro-mc'thaue and acetyl chloride give aceto-benzo-hydroxamic 
acid ('jlf5('{()('()('H.,)N0H (T. iqoo, I. 177b (hi ammonium salts of 
lilieiiyl-nitro-methane, see T. iQOO, 1 . 1002. 

Tolyl-nilro-methane, see B. 38 , sur. I - (u-Xitro- 

m.p. 32 ' ; iso-nitro-rom|'ound, 
m.p, r()2'' i()b'^, is easily oldained bv nitrogenatnm (d durol with benzoyl 

nitrate (H. 42 , 4154). ‘ 

Phenyl-methyl-nltro-methane ('sHst ll(( ll^XD,. b p. 1154 from 
nceto-phenonc monaxime (^.e.) by oxivlation with ( aro's arid ; the 
cornsponding unstable nitronir acid (.«Hs( fFll,l : NT^tMl melts about 
iS' (B. 36 , 70(1). 

Phenyl-paraffln Amines, Beniyl-amlnes. tO Ahoholir ammonia 
converts benzyl ehloride into moMO-, </i , and Inhcnni iUNuus (B. 23 , 
-h/i : ('. iqoi, IL 1133). 

^ioSt of the other methods of produeing Ivn/ybamine are reactions 
t'hich have been fully discussed in connec(i(Ui with the primary 
'dkyl -amines. 

Benzyl-amine is formed (2) by the reductionof phenyl ititro-mclhano, 
^ciizaldoxinie, and benzyiidene-pheiiyl-hydiazone (B. 19 , 1928; 36 ,* 
JH3 ; 42 , 1359) ; {3) and (4) by heating benzahh hyde with ammonium 
torniate or formaniide (B. 19 ,' 2ia8 ; 20 , 104 ; A. 343 , 3 tb together 
I'l'tit di- and Iribeiuyl-aminv* i (3) hy tin* r('ductit>n of benzo-nitrile 
(' ^0’ benzo-thiamide (B. 21 , 31) ; (7) of ben/ajnidf 

IL 623) i (8) bv saponifying benzyl iso-cyanide or Kmzyl 
carbon-iinide (' H.('|HNC 0 (B. 5 , (k)2). and ((d l>enz\l acetamide 
llaNHCOCIIj, (B. 12 | 1207); M ilistillation ol the 
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phenyl-amido-acctic acid CjIIjI'I^NHolCOoH (B. 14, iq6()) ; and (in 
by the action of caustic alkali and bromine upon phenyl-acetic amide. 
Benz\ l-aniiiu' is a li(|uid, dissolving readily in water. It differs fnun 
its isoim'ric toluidin in being a strong base, which attracts ( ()., fiotn 
tlu' air. 

( aro’s 'tcid o.xidises benzyl-amine to Ixaizaldo.xime, phenyl iiilid 
metliane, and benzo-hydroxamic acid, besides benzaldehydr .md 
benzoic acid (H. 34, 2262). 

Dibenzyl-amine (CJf 5 CH.,) 2 NH. b.p. joo^ is also obtained kom 
benzalazin ( jHjCH : N.N : ( IK'^Hs reduction with zinc dust and 
acetic acid, and (with benzyl-amine) b\' reduction of benzo-nitrile. 

Nitroso-dibenzyl-amine (('gll^t lld.WO, m.p, t)i (B. 34, 557) 
Tribenzyl-amine |( 1I2).,N. ni p. . 

Homologous benzyl-amines are isomeric with corresponding ali)li\ 1 - 
amines. They are mostly formed by re<lucing nitriles with alcohol and 
sodium ; some by the reduction of oximes or nitro-compounds, wlnli 
others are obtained by the metho4ls indicatt d under benzyl amine. 


/I Phenyl-ethyl-amine 
rtPhenyl-ethyl-amine 
Phenyl-propyl-amine 
/I Phenyl-propyl-amine 
a Phenyl-propyl-amine 
/I PbenyWaO’propybaoiine 
o-Toln-benzyl-amine 
m-Tola-benzyl-amine 
p-Tola-beniyl-amine 
ei Pieado-cumyl-amina 
eeMedtyl-amiQe 
eeDuryl-amine 
Camyl-amine 
Como-benzyl-amiiie 
Hemlmelli-benzyl-amioe 


rdC('ii,cii,NH, i.p, ' 

(\!i,(n(NH,)cn, ,, IS; 

(•«H..CH,(II,(ICNH, , 

CHjNH, .. ‘ 

( .iRt H(NH,).( h,( H, jn., 

H,( n(NMd( lb M 

( llj Za .H, i:( H.NII, , jn:, - 

( H, dl«a;< H,NH, .1 

< »b I ( db I ( Iw, ^ 

.ib iy n,M{, :i. ^ 

d H 3 ), n VTJb t , .-.-I ■' 

((■{bb i. I. I a lljMI, m p. ' 

lb)/ H »;( ,H,;i ( H,NM, I.p ‘ 

(' Ibb |.5.‘’.lb'C( IbMb '■> r ' i " 

d Ibb t. . 11 /*/ IbNIb .. >*( " 


l.itertiture - * H 26, ; * H 27, z H 27, 26, ^^ 7 ^ 1 : 

• It 20, ; ♦ H 23, ; 33, loj t ; ( . I, ; » ji 23, iios ; * d 20, 

ryiQ; • B 21 , 1 w , '* B, 42, < 15 ^'; '* H. 20 , 

»* 13. 24, 2 .\n<r, ’* B 24, 2 Ml- 


a-Phenyl-ethyl-amlne C,!!/ IKNHjinij i s obtainetl by elect rolytie 
reduction of areto-ph< iujih* oxime (B. 36 , 1515) ; it contains an nn- 
symmctrical C atom, and has been split up into its optically a( live 
components by means of its rnaleic salt II. Iizj ; 1905, B 

'I he pure benzyl-amines are associated with benzyl-alkyl- 
benzyl-aiyl-anynes, as well as benzyl-alkyl ammonium compounds 
Benzyl-alkyl-amines, like benzyl-ethyl-amlne C^Hj.CHjNHCjHj, an'l 
eumyl-othyl-aralne f all?! ^HiCTljNHCjHj, are obtained from the coi- 
responding benzylidene-alkyl-aminffll by n'duction with Na and alcohol, 
or by heating benzidchrhydc \\ 4 th organic formates (B. 86 , 410; 
343 , 54). DIbenzyl-ethylene-dlamlne (( ,Hj( b.p. 175 

i 82'\ from dibenzylidcne ethylene-diamine ; it condenses with ethylene 
bromide to dilx nzyl piperazin (C. 1898, 1 1 . 743). Pheno-propyl-m^thyb 
amine ( *IIjCH,Cnj(JI|fifHCH„ b.p.,^ 134”, is obtained from cin- 
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namyli<lcne-mcthyl-amine CjHjCH :CH.('H : NCH3 with sodium and 
alcohol (C. 1902, 1 . 662). a-Phenyl-ethyl-methyl-amine CgH5(CH3) 
CHNHCHj, b.p.i, 87°, and a-phenyl-propyl-methyl-araine, b.p.^^ 96'', 
arc obtained by the action of methyl- and ethyl-magnesium iotlidc 
respectively upon benzal-methyl-amine {J. pr. Ch. 2, 77 , 20). 

Benzyl - phenyl - allyl - methyl - ammonium iodide (CgH5CH2)(CeH5) 
(CJl5)(CH3)NI contains an unsymmetrical X atom, and has been split 
up into optically active components by means of campho-sulphonic 
acid (B. 32 , 3561 ; C. 1901, 11 . 20b). Similarly, the sjditting up of many 
other quaternary benzyl-ammonium compounds, with four different 
radicles, has been accomjdished (see E. W'edekind, Sterco-chcmislry 
of Ouinqucvalent Sitrof^cn, Leipzig, 1907). 

Benzyl-aniline CjH^.CHj.XTLCjH^ melts at 32’, and is formed from 
aniline and benzyl chloride (.X. 138 , 225), (tr by the reduction of 
benzylidene-aniline with sodium in alcoholic solution (.A. 241 , 330), or 
by electrolytic reduction (B. 42 , 34bo). When heated to 220'' with 
sull)hur it yields thio-bcnzamlide , and henzcnyl-amido-thio'phcnol at 250° 
(A. 259 , 300). For acid derivatives of benzyl -aniline, see B. 32 , 2O72. 

Dibenzyl-aniline (C^Hj.CHjlj N.C^Hj. m.p. (>7" (B. 20 , ibii). 

C-alkyl-benzyl-anilines like CjHjCHfCHjjNHCjHs are produced 
by the attachment of alkyl-magnesium haloids to benzal-aniline : 

C.H^CH ; X'C,IL C,lLCH(CH3).N{Mgl)r,Hj . C,HjCH(rH3)NHC,H». 

The chlorohydrates of these bases, when heated to 220' with aniline 
chloroliydrate, uiuh'rgo an atomic displacement anah»gous to Hof- 
mann’s transposititm, with formation of C-alkyl-p-amido-diphenyl- 
nicthanes, c.g. 

C,H,CH(CH3)NHC«H, ^ NlL( ,U4^’H(('il3)(,H5. 

C-Methyl-, -ethyl-, -propyl-, and -amyl-benzyl-anillne, b p.j,^ 183", 
192 ', 200’, and 215^^ (H. 38 , 

Benzyl-oxethyl-amlne CjHj.CHj.NlLCHj. CHjDH. piaatc, melt- 

ing at 136^ results from the rupture of the plienyl-oxazolin ring 
^ Vh <’ by sotlium and alcohol (B. 29 , 2382). 

llie following representatives of the numerous benzylated acid 
amides and benzylated nitrogen derivatives of carbonic acid may be 
mentioned : 

, Benzyl aceUmIde C.H.CHjNHCOCHj, m.p. bo’ (B. 19 , 128b). Its 
nitroso-dcrivative C,HjCH,N(NO)C'(KTl3 is decomposed by alcohols 
''ith elimination of nitrogen, and formation of benzyl-alkyl ethers ; 
fhis decomposition, recalling the diazo-bodics, is also shown by other 
■htrosated acid derivatives of benzyl amine (H. 31 , 2040 ; 32 , 78). 

Dlbenzyl-urea ohloride {C*H,(:H,)jNCO(T is an oil (B. 25 , 1819). 
BenzyLurethane C.HjCH.NHCO.CjHj, m.p. 44’ 

Benzyl-urea C.HXH.NHCONH,. m.p. 147"- 
“‘"benzyl-urea melt at 167° and 124'^ (B. 9 , 81). Tri- and tetrabenzyl- 
iirea melt at 119'^ and 85" (B. 26 , 182O). 

»«nzyl.thio-ui 4 melts at 164^ (B. 24 . 2727 ; 26 , 817). 
Dlbeniyl-guwildln (ClLCHiNH)*t: : NIL m p. too’ (B. 5 , 095). 

Uo^ymtt, bmx^’l carhomm<t( C, 1 I.CU,N : CO is a liquid 

ih a penetrating odour. Beniyl cyanurate melts at 157 (B. 6, 692). 
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Benzyl-mustard oil CJT5CH2N : CS, l).p. 2.yf, forms the chief in- 
gredient of tlie ethereal oils of various cresses (H. 32 , 

Bknzvi - iiYDRAZiNs.— Benzyl -hydrazin CgHsCHaNKNII... h.p.,, 
roC\ i^ obtained by decomposition of its ben/.ylidt'iu' compound 
CgH^CHjNH.N ; (TICgH- with acids. Tliis compound is obtained 1 )\ 
a partial reduction of benzal-azin witii Na amalj^nim and alcohol. W ith 
HNO.^, benzyl-h vdrazin j^ives a very stable nitroso-compound ^ h,N 
(NO)NH,, m.p. 71° (B. 33 , 27^(y ). ' 

Unsym. dibenzyl-hydrazln (CjH5CH2)2N.N'Il2, m.p. ()5 \ from ben/\i 
chloride with hydrazin hydrate ; also from dibenzyl nitrosamine 1)\ 
reduction with zinc dust and acetic acid ; by oxidation with 11 
yields a tetrazone, m.p. 97': but under other conditions nitrof^nn 
seems to be liberated, with the formati(Ui of dibenzvl (B. 33 , 2701 

34,552). 

Sym. benzyl-phenyl-hydrazin CgH/'H2NHNHCgH.,„ m.]). 35 , b j) 
about 290 , is obtained by the reduction of benzal-phenyl-hydra/dne 
with Xa amal^(am in alkaline solution. Oxidation in air readily k- 
converts it into the phenyl-hydrazone { /. pr. ( h. 2, 78 , 49). rnsyin. 
benzyl-phenyl-hydrazin C6H5CH.,N(('aH5)NH2. m.j). 2() \ from plienvl- 
hydrazin and benzyl chloride, is suitable for separatiuj; sugars in llie 
form of hydrazones (B. 32 , 3234 ; C, 1904, II. 1293). Gn oxidation it 
passes into dIbenzyl- diphenyl- tetrazone CjHi('H2(reH5)N.N : N X 
(C^Hjlf'HjCjHr,, m.j). 145', which on heating in xylene solution de- 
composes into Xa and sym. dibenzvl-diphenybhvdrazin, b.i).2, iSi 
(B, 39 , 2566). 

BfNZVL-DI AZO-COMPOUNDS. Bk NZYI.-TKI AZKNFS. BkNZYF.-AZIDKS. 

Potassium-benzyl diazotate ('jHd'HjX ; NOK (?) is obtained bv 
the action of highly concentrated potash Ive upon nltroso-benzyl- 
urethane (\5Hj(Tf2X(N())('02('2H.. It forms a white crydalliiie 
powder, which, on wetting with water, sjdits uj) into KOI I and phenyl- 

dlazo-methane c.iijCn/* ; the latter is a reddish-brown oil, whidi. 

N 

on distillation, breaks up into nitrogen and stllbene C*Hj(TI ; (TK'jHa ■ 
on warming with water, into Nj and benzyl alcohol ; with alcohol, 
into X2 and benzyl ether ; and with HCl, into N, and benzyl chloride 
(B. 35 , 903; cp. also Diazo-methaue, Vol. 1 ). 

Sodium-benzyl Iso-azotate C*H^GH2.N : XONn, colourless needles, 
is formed by the action of eth^ nitrite and s(Klium methylate ui)on 
unsym. nitroso-})henyI-hydra/,in, with simultaneous liberation of nitrous 
oxide. It differs decidedly from the corresjamding K salt. In fold 
water it dissolves unchanged, but on heating, or with dilute acids, it 
decompf)ses into Nj and benzyl alcohol. On reduction it passes into 
benzyl-hydrazin ; on oxidation, into benzyl-Bltramlne CjHjCHjNMNO^ 
m.p. 39"", from which it may be recovered by reduction with aluniiniuin 
and sixia (A. 876 , 255). 

Bentyl-methyl-trUxene C,H,CH,N : N.NHCH,, ..i colourUss oil, 

resembling in its instability the aliphatic diazo-amido-conipounds 

(Vol, I.), and readily decomposed even by (T),. Obtained from ben- 
zyl azide and CHjMgl. Tlic cupro-ialt melts at 114”, and consists m 
pale-yellow grains ; ilWer salty m.p. 125”, colourless needles (H. 88, h84). 
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Benzyl-phenyl-trlazene CeH5CIl2NII.N : NCgll^ or C8H5CH2N : 
N.NHC^Hg, m.p. 75", colourless Hakes, is obtained by transforming 
benzyl azide with ( '^H^MgHr, or phenyl azide with QH^CHaMgCl. 
Dilute HCl splits it uj) into benzyl chloride, aniline chloroliydrate, 
and nitrogen (H. 38 , ().S2). 

N "Nff 

Benzyl-azide I, N I).)).,! 7 \'\ benzyl- 

nitmso-hydrazin, on boiling with dilute I12S04, or from benzyl iodide 
with silver nitride, is a very stable ether of nitro-hydric acid ; it is 
only decomposed by fairly concentrated H2S()4, yielding, with liberation 
of N, (i) benzaldehyde and NH3 ; (2) formaldehyde and aniline ; (3) 
benzyl-amine and Not.) (?) ; or (4) i)enzyl alcohol (and XH3) {J. pr. Ch. 
2, 63 , 428 ; B. 35 , 32‘'2<)). 

Benzyl-hydroxylamines.— a-Benzyl-hydroxylamine, b p. 3, 123^ best 
obtained by sjditting up benzyl acetoxime CgH3CH.2()X ; ('(Clfjlj 
with IICI ; in a similar manner a, p-chloro-benzyl-hydroxylamine, m.p. 
38 \ l).p.i7 I28^ and a, p-brorao-benzyl-hydroxylamine, m.p. 37 , b.p. k, 
133 ', have been preixired. The a-l)enzyl-hydroxylamine, on heating 
ill a pressure tube, breaks up, partly into NTI.„ water, and bcnzal- 
doximo-bcnzyl ether. With SOClj it yields thionyl-benzyl-hydroxyl- 
amlne CeKjCH.^ON ; SO, b.p.j,, 154^ ; with CO('l2. dibenzyl-oxy-urea 
(C,H5CH20NH)2C(), m.p. 88'; with formimido-ether chloroliydrate, 
dlbenzyl-formo-hydroxamoxime C4HjCH.2ONII.CH : NOCH.2C4HJ, m.p. 
•12'’ (B. 26 , 2155 ; 33 , i()75). Treated with benzyl chloride, the 
a-benzyl-hydroxylaminc jxisses into ajS-dlbenzyf- hydroxylamine 
CfiHjCHjO.NHCHjC'aHs. liquid, and trlbenzyl-hydroxylamine C^Hj 
Cll20N(CH2C4H5)2, liquid. The former, split up with HCl. gives 
p-benzyl-hydroxylamlne CaHjCHj NHOH. m.p. 57 '. which, with benzyl 
chloride, yields /^-dlbenzyl-hydroxylamine (C4HjCH2)2Nb)H, m.]). 123^ 
(.\. 275 , 133). The ^-benzyl-hydroxylamine combines with aldeliydes to 
form N-benzyl-aldoximes. With oxidisers,likt‘brominewater or chromic 
acid, it is converted mainly into bis-nitroso-benzyl (C4H5CH2NO)o. 
Hie latter is converted by HCl into benzaiMx*n/oyl-hydrazin and its 
disintegration product : 

(C.HjCH^NO), C.HjCH : NATlCOC^Hj f H2O. 

Atmospheric oxygen prinluces mainly benzaldoxime (B. 33, 3103 ; 
A- 323, 2(15). Oxidation of tlie ) 3 -dibenzyl'hydroxylamine proiluces 
N-benzyl-benzaldoximc. 

Substituted benzyl alcohols are (ierivod from substituted benzyl 
''hlorides when they are heated with aqueous jiotash (B. 25 , 3290), or 
hy means of acetic esters. Many, like m-nitro-benzyl alcohol, are also 
*'htained by the action of alcoholic potash upon the corresponding 
ahleliydes. Tliey have al.so been prepared by the electrolytic reduc- 
tion of substituted benzoic acids. 


Chloro-beniyl aloohol . 
Bromo-beniyl iloohol . 
Bromo-bexujrl bromide . 
Nitro-beniyl alcohol 
Nltro-beniyl ohkMide . 


Ortho- 

Mot.i- 

Para- 

72" 

litjuid 

7 ,C 

80-^ 



.to' 

■t>'’ 

61" 


If 

03 ’ 

• 17 " 


71"' 
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o-Nitro-bcnzyl alcohol results also from the electrolytic oxidation 
of o-nitro-toluol (C. 1901, II. 1051) ; and p-nitro-benzyl alcohol by 
oxidation of p-nitro-toliiol with MnO., and concentrated 80,11 > 
(German patent 212, ()^()). The o-nitro-benzyl alcohol is rediuncl 
by zinc dust and sal-ammoniac soluticn to o-hydroxylamino-benzyl 
alcohol H0XH|2jr,iH,('H./)II. m.p. 104’, which is^ oxidised b\ 
chromic acid to azoxy-benzyl alcohol 0N2(('aH/'H20H)2, lo-P- : 
and by Caro’s acid or ferric chloride to o-nitrosO'benzyl alcohol 
ON^'zjCjHjCHjOH, m.p. loib The latter, on being boiled in watn, 
loses lijO and passes into ivithranile (H. 36 , 85b), and forms the link in 
the transition of o-nitro-ttdiiol into anthranilic acid on heating with 
alkaline hydro.xide. 

Reduction of the nitro-benzyl alcohols, as well as the elcctr(tlvti( 


reduction of nitro- and amido-benzoic acids in acid solution, prodiu c 
amido-benzvl alcohols. p-Amldo-benzyl alcohol, m.p. f»p (.\. 305 , i lo), 

/ 

is converted bv acids into an anhydwAovm ( r,!!, | 1, which is 

V NH G 


also obtained, with other derivatives, l)V direct action of formaldeliyih 
upon the corresponding anilines in the jiresence of acids (H. 31 , 20 ;;; 
33 , 250 ; 35 , 739 : C. 1.S9S, H. 159 ; ( 7 i. //*,'. 24 , 284). 

p-Araldo-benzyl-amlne NH.,rftlI,('H2NH.2 b.p. 2f)9” ; p-Acetyl- 
amldo-N-chloracetyl-benzyl-amlhe (' I f/'( )N IK'^H ,('H2N HCOCH j( 1 is 
produced bv nuclear synthesis in the condensation of acetanilide 
with methylol-chloracetamlde CHjf'K'GNlI.fdljOH under the action 
of concentrated H2SO4. On boiling with HCl the acetyl and cliloi- 
acetyl groups are s[)lit otf (A. 343 , 2<)9). 

p-Amldo-benzyl-anlllne NHjtVliCHjNHfjHj a viscous oil, from 
anhydro-forrnaldehvdt'-aniline with aniline ; easily transposed to di- 
amido-diphenybmethane (H. 29 , R. 74^*; 1900, I. 1112). p-Nilro- 

bcnzyl-amlne, see H. 30 , ()i. 

m-Araldo-benzyl alcohol NH^f tT^HiiiK IIjOH, m.p. 92 . from 
m-nitro-benzoic acid by eliTtrolvtic re<biction (H. 38 , 1751). 

o-Amldo<benzyl alcohol Nlf^jT CgH/ HjOH, m.p. 82', b.p.,„ ibo‘, 
is formed from o-nitro-l)enzyl ah oliol or from anthranile by reduction 
with zinc dii^t and IK'l (lb 25 , 29^8 ; 27 , 351J) ; from anthranilic 
ester with Na amalgaiFi in arid solution (H. 38 , 2o()2) ; and hy 
electrolytic reducti<ui of o-nitro-benzoic a(id or anthranilic acid 

(H. 38 ,’ 1751). 

O-Acetyl-o-amldo-benzyl alcohol NH^f ,H|( Hjf H 0 ( H3, an od 
smelling of aniline, with a < hlorohydrate melting at lit)”, is formed by 
the reduction of o-nitro-benzyl acetate. 'Hie fre(‘ base is unstalde, 
and on standing, or (rapidly) on heating, it passes into the crystalline 
N-acetate ('H/ONIKVl/ HjOH, m.p. iib”. Cold HHr converts the 
latter into the brornohydrate of /i-methyl-pheno-pentoxazol, which, 
on standing in water, takes up water and splits U]) to form 0 -acetyl' 
o-amido-berjzyl alcoliol (H. 37 , 2249). 

Formation of Hetero«rings from Derivatives of o-AmIdo-benzyl 
Alcohol. — Just like the (Mliamines, o-arnido-phcnols, and o-amido- 
thio'pheruds, many o-arnido-benzyl alcohol derivatives, and also those 
of r>-nitro-lK’nzyl alcolull, so far as they yield o-amido-benzyl alcohol 
compounds upon reduction, show ability to form hetero-rings. Some 

a 
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f '-toro-nn^s 

<)-Aini(l<i-l«'nzyl nlcdhij comljiiios with iiitroso-hcnzol to o-heniol- 
azo-ben^y alcohol ( „IE>^ : xr.li ( 

uilh HjS()|, hiroiiios (C. ku,) | , nt,t It w. , ^ 
lluo-a, III, none (H. 27. iW'i'j wlit-n it is l.oil.d' with li oholic CS, l id 
:lno-a,ii,o-llun:oi,e (H, 27. .>.,27) when th.- CS, and alcol.olio potldi ure 

ills (H 27 '111 it "' '• ‘•'‘I to similar 

o-NItro-benzyl sulpho-cyanide XOjC.H.ru.S CV m r. tn ;>•; 

iozX), yiflds o-lH.nzyh-n.-y,.thio-„rea. Sulplinric a'cidledlces it It 
i)-inti()-l)( n/\ l-( aihaniiiK'-thiolic estci X() (' H CH 

|K; "i; ; 'i; 

V;'i? ,;s sibffir 

thiacctamide, ,,-ii,ell,yl.f,hei,o-penthi- 

,11 ( * H,on -HjO j ( ji\ 

• M N;NC.H, S, I’htnvl-.n.bzol (,t 


, II M H,()n 
‘ * ■) Ml, 

( II II 

‘ * \ 


> I II V 

*"*(\U ^’s; ThioftimAfonp (i) 

,, ( IH, S 

• *(NH- < S 1 1"'' * >im<i ttii.utiiif {3I 

jc' iL i ^ ‘ i’ 1 1 n, s 

a Mxil t' NIl O' 01 

'> M. i; Il„., „J,. , 

► IV, ( 5 I 

t * . « H,< ( ( |l O 

lNM,HtI • ‘|\ 'I'cll, ^ '^'• 1 " I pl’''ni> pfiitoxarol ( 

( II M I ♦ 1 

' ' I Ml, Mi l 


MI 4 
' , 1(4 


‘I Nc, 

I ' H,< I 
\ Mi.m 1 
I < H.Sll 


I- II i ^ 

* * I N C I H, ‘'‘'I 


, /'' ' ?! V ‘'-Iw'nzyl-.ilcohol-siilphoim- acid, sulpho-benilde 
' litT ll’ )tt' 113", is obtained by the reduction of the stable 

l'''l'’lvd''dZii^“"^ 'I'loriile, nmdi as the phthalide is obtained from 
'( I '>>■ reduction of the product of the action of 

I. 'h on 0-benzahlehy.le sulphonic aci.l (B. 31. 10 t 8 ,) 

o-lln^i^K (H. 26 , 3031 : 86, Sot>), ^ 

<9.1,07), df^ (B. 

N<>.C.H,CH,N(N0)C.M4 is con- 
> tin and hydrochloric acid into n-phcnyl-indazol (B. 27, 2^899). 
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o-Amido-benzyl-amine, o-hcnzylcne-diaminc NHaCJI^CHjNHj is 
a radiating crystalline mass, obtained from o-nitro-henzyl-aminc. 
Witli aldehydes like benzaldchyde it forms phenyl-tetrahydro-keto- 
quinazolin ; with phosgene, tdrahydro-keto-quinazoUn ; with carbon 
disulphide, tctrahydrodhio-quinazolin (II 28, 1C 2]S). o-Amido- 
benzyl-aniline NlG.CgHi.CIG.MI.Crtll,. melting at StV'. forms /C 
phcm-phenyl-dihydro-tridzin with nitrous acid (B. 25, 4^8). 


„ ,CIB -NHCBO 

U 

(N- -( II 

Dihydro-iiuinazoliii 


Sn 

nu ' 


n-Phcnyl-indazol 

: 

c.n.cMo 

INH CHC4H. 

c-Phcnyl-tetrahydro 

(]iiiiuu()lin 

* ‘INH, 

((XI, 

iNH CO 

'rt‘trahy(lr<>-kcl() (pun 
azolui 


cs, 

‘INII-CS 

Tetr.'ihydro (hio-q(jin- 
azulin 

H.NIIC.II, 

‘Ink, 

N(V)H 

IN .N 

/M'hcno-phenyl-iiihydi 

triazin. 


(2) Aromatic MonaidejiydI'S. 

The aromatic rnonaldehydes are tin* first oxidation products, and 
correspond to the primary aromatic monohydric alcohols. They are 
very similar to the fatty aldehyde^ so far as their rearrangements, cb - 
ptTident upon the reactivity of the aldehyde group, an' com erued. 

Formation. - (i) By the (»xidation of the primary monohydric, 
aromatic aliadiols. (2) By the distillation of thecah ium salts of tlie 
arijmatic nuautcarboxylic acids with calcium formate, ( j) I'rom their 
halogen derivatives CjH^.CHClj. with water, esjusdally in the jiresi'iiee of 
sulium carbonate, lime, or lead oxide, or by heating with anhydrous 
oxalic acid. (4) Technically, by oxidising benzyl chloride with had 
nitrate. (5) A very interesting and direct conversion of homologous 
Ixmzcnes into aldehydes is that occurring in the action of chromyl 
chloride CrOjCI,. The first prcxlucts are pulverulent, brown addition 
compounds (VIjCHafCrOjClj),. which decompose ijito aldehydes when 
they are introduced into water (B. 17, 1462; 21, R. 714; 82, 1050). 
On oxidising methyl-benzols with chromic arid in the presence of acetic 
anhydride at (F, diacetates of ortho-aldehydes are formed, tf.g. NOjCrtHi 
CHfGGOCHj)^, C,H|fCH(OC()CH5)2jj. Manganese peroxide, cerium 
oxide with sulphuric acid, or manganese persulphate also oxidise alkyl- 
benzols in the cold to aromatic aldehydes (C. II. 70, 1154 : 
n. 1297, 15%)- <^i«trolytic oxidation also, aldehydes can be 
obtained from alkyi-benzolt (C, 1905, II. 793). (()) During oxidation 
of olcfm-lx:nz(ds with ozone, they are split at the ethylene link, with 
formation of aldehydes (H. 87, 843, 2304 ; 41, 2751 ; A. 848, 311) : 

C.HsCHjQI ; CHCH, — ► C^H^CH.CHO. 

(7) From the aromatic primary-secondary and primary-tertiary 
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ethylene glycols, and from the corresponding ethylene oxides, by heat- 
ing with dilute H^SO^ or alone (C. 1905, II. 1628 ; B. 39 , 2288) : 

/O 

CVh(CH 3 )COHCH,OH — > C.HJCHalCH.CHO C.H,(CH 3 )CH~-CH,. 

The secondarj'-tertiary phenyl-ethylene glycols, in which phenyl 
is iield by a secondary link, yield aldehydes on displacement of the 
phenyl group ; 

C,H.CH(01l)C(0ll)<Cn,), ► OCH.C 

The formation of aldehydes from the iodo-hydrins of some olefin- 
benzols by treatment with NOaAg or HgO (C. 1907, I. 1577; 1909, 

1. 1335) : 

tVbCItiOlb.Cni.CHj y OClI.Cll: 

C H 3 

also leads to the formation of aldehydes. 

(S) b'rom phenyl-nitro-methanes by reduction, and from ^-benzyl- 
hyflro.xylamincs by oxidation, oximes of the aromatic aldehydes are 
obtained, and from these the aldehydes may be obtained by hydrolysis 
((.1899,1.1073). 

( 9<0 Synthethally, the aldehydes are obtained from the aromatic 
hydrocarbons by the action of carbon monoxide and IICl in ilie j'lresence 
ef C'u/'lj and A 1 chloride or bnunich- {:\. 347 , 347) : 

(VI. i CO i HCl caviio. 

(<)/>) Bcnzdhloxmt's CjlIjCTI : NOH are similarly produced from 
heiizene. detonating mercury C ; NHgO, and A 1 cldoride containing 
water of crystallisation. Dry A 1 chloride forms chiefly nitriles (B. 
36 , 322). 

(10) Aromatic aldehydes are also formed by the action of aryl- 
iiia^nesinm haloids on excess of formic ester (H. 36 , 4152 ; C. i()05, 
.D 9 ; cp. also Ch. Ztg. 29 , 6()7) : 

^ eHjCHjMgCl I HCOOC.Hj > (VI,(TI,CHO : 

lly using ortho-formic ester the corresixmding acetals are obtained 

L 509. 1077 ; 37 , i8()). 

1 he formic ester can often lx* adyantageousl\- n’placed by ethoxy- 
methylene-anlllne C,HjN : ( HO( From the ben/ylidene-anilincs 
formed the aldehydes are easily obtained by boiling with dilute 
I 90 h, I. I 4 « 7 j. 

(n) Ihe condensation products Arf'HOH.n I.^, obtained from aryl- 
"I'^gnesium haloids and chloral on Inhling with jwtassium carbonate 
'dion, split up into chloroform and aldehydes {('. 1908, 1. 1388) : 

^Vl^MgHr (',Hj( n(OH)(T I, — > HO i ( IK 1.,. 

(‘2) Ihe aryl-glycidic acids obtained from aromatic ketoms by 
'J'ldensation with chloracetic ester, ami Na ethylate or amide, easily 
up into CO, and aldehydes (C. uyd$, I. 34O ; B. 38 , ()99) : 

Sh.coch, c,h,(cii,)C-A:ii.co,ii -“’a-* c,ii,(tn,)Cu.cHo. 
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(ij) Benzoyl-formic acid C^HjX'O.COOII and its homologut 
easily formed by synthesis, are converted, l)y heating with aniline, into 
benzylidene-anilines, which may be readily split up into aldeh\’(l( 
and aniline (('. iqoj, I. 832, etc.). 

(14) The acidyl-phenyl-glycolic esters {</.'<’,) and phenyl-tartroiiK 
esters (f/.r.), obtained by the condensation of aS-diketone-carboxylic 
esters or mesoxalit esters with benzols, tertiary anilines, or plu n(»ls, 
may be converted into the corresponding aldehydes, (1.) l)y waiiniiiL; 
with concentrated 112S04. or (11.) by oxidation with copper ae( l.uo 
and decomposition of the resulting benzovl-formic acids (I . k/io 

I. 25) : 

I. c,n,r(OH)(CCK'n,)r(V n, . n.o ( no . < h,( oon . 1 11, on 1 < o, 

II, e,n,C(OH)icocn,ieo,( n, • o -11,0 - (.n.eoi <>(>n . ( h,i oon i cn.oii. 

Profertics. -Benzaldehvde and its homolognes are mostly li(]uiil 
bodies, which possess an aromatic odour, and reduce ammonia(,il 
silv('r solutions with the produt tion of a metallic inirr(»r. (i) Tin \ 
are readily o.xidised to carbo.wlic acid. (2) They ditfe-r from the fati\ 
aldehydes in that tiny an', as a general rule, readily oxidi^td to 
alcohols and acids by alcoholic or a<|ueous alkali(s ; it aj)p('ar> tli.it 
this reaction is, however, only peculiar to tho^e aldehydes in whii h 
the Clio group is in direct union with the benzene nucleus. ( {) Nas( ( lu 
hydrog( n reduces them to ahohoK wln-n they are in part, thnnigh tin 
union of two ahh'hyde residues, converted into hytlro-binzmiis. ( ji 
They combine with acid alkaline sulphites. (5) W ith hydroxylaiiiim 
they yield utihximc^, which manifest rather remarkable isonn ri< 
relations, (b) They form plunyl-hydrazom'^ with phenyl-hydra/.iii, 
(7) With primary amines : aldehyde irnines (S( hiff's bas«'sj. (8) With 
the salts of nitro-hydro.wlaminic acid NaON ; NOONa and beii/ol 
sulphydroxarnic acid they form hydrnxumic acids (C. 190.}, 1 . 120 1). 
(9) Phosphorus pentacliloride replaces tlieir aldehyile oxygen by lw(» 
atoms of chlorine.'' (lo) Chlorine substitutes aldehyde hydrogen, 

They do not polymerise, as do the first nu inln rs of the grouj) of 
fatty aldehydes. 

Nuclear Syntheses. ~{i) In the reduction of aromatic aldehydes 
c.g. in the eh ctrolytic' nsluction (B. 29 , R. 229 ; C. 1907, I. there 
occurs, along with alcohol formation, a prodm tiun of hydro 
analogous to the pinacom- formation : 

Z(\\{f\l() \ 211 ( VJ/n(OH)-ClI(OH).( hydro-beiizom. 

(2) A very interesting reaction of the ahh'hydes is Uieir conversion 
into lM*MZ</ms, through the agc*ncy of aholiolic jHjta.ssiiim (yanide 
Two aldehyde molecules combine to a |x>lymeric body ; 

zC.lfif'HO CJI/ n(OH).( ().C,IIj benzoin. 

See B. 29 , 1729; 31 , z(x)(h for the romhnsations of beuzylidene- 
aniline and ben/aldehyde by |)otassium (yanide. 

(4) The aromath aldehydes (dinbiiie with the most heten»geiuon 
iKjdies c.g aldehydes, ketones, rnonocarboxylic acids, dicarbo-xyh< 
acids, etc. water always disapjH*aring. 

These socalled condensation reactions proceed similarly to the (//«"'■ 
condensation, only there is generally an elimination of water, as in the 
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conversion of aldol into croton-aldehyde. Tlie condensation agents are 
IK’l zinc chloride, sulphuric acid, glacial acetic acid, acetic anhy- 
(iri(l(', dilute sodium hydroxide, baryta wator, a solution of potassium 
;K't“tate, and potassium cyanide {primary, secondary, and tertiary bases). 

In this manner benzaldehyde can undergo tlie following rearrange- 
ments without dilhrully : 


( HO— 


CM.Ci KtU 

( u.ni(> 

( U,( (H H, 
jH.icooin, 
CH,( (V'lU, 


(VbCH^-CH.COOH 
CjH.CH CH.CIK) 
C.Uit'H^CH.CO.CHa 
C.HjCH --.C(COOH), 
C,Hj( II-C, 

(■(HH3 


Cinnamic acid 
Cinnamic aldehyde 
Ik’nzal-acetonc 
Ik-nzal-malonic acid 
Bonzal accto-a^'tic 

c.'iter. 


Pyrones f'0[t'(('Il3) : ('(('jlijlijO (B. 29 , 1.552) result when two 
melc< ules of benzaldehyde ('ondi-nse with ketones like du thyl-ketone, 
Pyrulin derivatives result when benzaldehyde and aceto-acetic ester 
('(in(leiis(* with ammonia and aniline : whereas beuzylidme-diaceto- 
m riir l iters are formed under the infliit nee of aliphatic amines (B. 29 , 

Tile benzaldehydes also condense w ith phenols and anilines, forming 
derivatives of tripheuyl-mcthane. 

Benzaldehyde, bitter-almond oil, benzyl hydride t gll^d HO. b.p. i/Qy 
witli specitic gra\'itv i ()5o (15 ). is a colourless li<pmi with high refrac- 
tivt' power, h'ormerly it was prepared exclusively from its glucoside 
amvgdaliu (see below). At present it is only tlu- othciual bitter-almond 
oil w.iter, aqua amy^dalaram amararum, in which h\ drocyanir acid is 
tl'c active ingredient, that is made from the amvgilalin. It has the 
diar u'teristic agreeable ” bitter-almond oil ” odour.* It is soluble in 
Unity parts water, and is miscible with alcohol and ether. Benzalde- 
hvdc (loes not occur already formed m the bitter almonds, but is 
pf'diKdl, as demonstrated by Wohler and 1 iebig in 1851, from 
the Ljlncoside amy\[dalin contained in the oil. This is easily conyerted, 

boiling with dilute acids or u|>on standing in cmitact with the 
'■'I'Tg iiiised ferment emuhin, also present in bitter almonds, into benz- 
’^'h bvde, glucose, and hydrocyanic acid. 

■'^m'^dalin : ( l^ll^O ( 110 . -’( JlpO, j t XH. 

hi the general methods common to the formation of all aldehydes, 
rc.u tioiis w'ere in^Mted wtiich would lead to the juoduction of j>cnz- 
ph'hydi'. Thus it is fortlhed (1) from benzyl alcohol ; (2) fn>m calcium 
X'lizoate and formate ; (5) from Ixmzal chKwide ; (4) from benzyl 
^ 'hiridiy from which it is prepared tt chnically by o\idati(m with lead 
j'lti.Ue ; cbromyl cldoride ( rOjlH; (b) from 

ne and (X) with H(T, ('u,(Tj, and Al^Br, ; and (7) from phenyl- 
’^’KHesiiini bromide and formic ester or its di riy.itiyt s. 

li dest ribing the transformations of the aldehydes, In nzaUiehyde 
I 'b Hioscn as the example. It even absorbs oxygen from (he air and 
benzoic acid, and when mixed with acetic anhydride and sand 
only yields benzoic acid but also bcnzoyl'hydrogcn peroxide 
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(CjjH5( 00)2 (H. 27 , K)5<j). podium anialgani ri'diicrs it to l)( ii/\ l 
alcohol and hydro-benzoin, while PClj changt's it to benzal chloridt , 
It shows both oxime and phenyl-hydrazone formation, etc. 

V\'ith sulphurous acid it combines to an oxy-sulphonic add soluhli 
in water, from which the aldehyde can be recovered by simple heating. 
This process can be utilised for regenerating benzaldehvde (C. i(|o,| 
I- 1145 )- 

Homologous Benzaldehydes. 0-, m-, and p- iohde iihlchydcs l)()il at 
joo^ and 204'^. The o- and m-bodies smell like l)enzaldeh\ dr, 
while the p-compound has an odour like that of pepj)er. 

a-Toluic aldehyde, phenyl-acetaldehyde Cgll.t jlla-t HO. boiling u 
J()()''\ and is(jmeric with the three toluic aldeludes, is product'd (1) 1)\- 
distillation of a-toluat(‘ of calcium and calcium formate ; (j) wlu n 
chromyl chloride and water act upon ethyl-benzene; (j) l)y acting 
with water on ^-bromo-styrolene ; (4) by heating phenyl-iactic acid 01 
j)hen\ Tglv( i<iic acid with dilute sulphuric acid ; (5) from phenyl-a- 
chloro-lactic acid C„H4.CII(OM).CHC1.CO.,I1, by the action of alkalic. 
(B, 16 , 1280; A. 219 , 179); and (6) from phenyl-glyceric acid or its 
^dactone (',n5('H(())rn(()il)('0, by heating aloiu' or in water (( . 
I90{j, I. 887). Phenybacadaldehyde has a sweetish odour resemhliiig 
that of hyacinths, and is used in |W-rfuim‘ry. It polymerises easi!\ on 
keeping. On heating with alcoholic potash it forms a mixture nf 
tri[)ht‘nvl- benzol and i, pdiphenyl-t<‘trameth\ lene (B-. 38 , 
a-Phenyl-propyl-aldehyde, hydro-atropu-aldehydi’ t jH5(('n;,)('l l.( IK ), 
b.p. 20-1 is obtained from un>\-m. phen\Tnn thvl-glycol by heating with 
dilute IfjSO^ (B. 39 , 22(>7). from phenyl-mt thvl-glvcidic ai id or unsMii. 
phenyl-meth) 1-ethylene oxide on heating alone (Ik 38 , 704 ; ('. 

II. 1628). a-Phenyl-butyraldehydo ((’oHs)* H.( HO, b.p. 211' , fnm 
un.^ym. phenyl-ethyl-glycol (B. 39 , 2 »oo). a-Propyl- and a-lso-butyl- 
phenyl-acetaldehyde, b.p.^,, 1224 b.p..^ 15;', a-Methyl-phenyl-propyl- 
aldehyde, b.p.,j ijo'\ from the corresponding givcidic acids by inetlidd 
12 (C. 1905. I. 447). 

Phenyl-propyl-aldehyd^, hydro-cintiitmii aldehyde t jH^t' H ^0 H d 1 KK 
!).[).,, 105' (B. 31 , 1002), is In st obtained by riduction of ( inii.nnti 
aldehyde acetal. 3 , 5-Dlmethyl-benzaldehyde, mesityl-aldehyde (< H 
( jH,^ HO, I) j). 22X 4 from me•^i^ylene bromiih- (/. pr. ('Ii. 2, 58 , :,sn)- 
2 , 5-Dimethyi-benzaldehyde, b.p.,f, roo", i^ (d)tained from ji-xylol gl\ 
oxylic acid by metliod 14; while from p-x\lol, ('O. and ll( l,et<., I'V 
method <), 2, 4 dirm-thyl-biui/aldehyde i.s formed, with migration o\ 
atoms (('. i(;<)4, I. 840). 

Cumlc aldehyde, cumlnol, p m-propyl hcnzaldehyde (< 

K|j( (Hji'ijf HO, l)oiIing at 245'', with specific gravity 0 974 (O )- 
occurs, together with cymene, in Roman cafraway oil, and in oil of 
Cicuta virosa, or wat<*r-heniIock (B. 28 , R. 684). Cuminol possesses an 
aromatic odour. Dilute nitric a< id oxidises it to cumir acid : chronuc 
a( id converts it into ten-phtlialic acid, flumic acid {q.v.) and < /o»v/ 
(lUohol are produt ed wlu n it is digest<'d with fihoholic potash. \Mi* '* 
distilled with zinc dust, < ynud results, 

Derivaiivks of BeNZAI-DEMYDE. 

Haloid Derivatives^ The halogen comjKiunds corresiMUiding 
benzahleliyde arc obtained by the action of l'( Ij or RBr^ upon it. 
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Benzal chloride, benzylidene chloride, chloro-benzene, chloride of 
bitter-almond oil, C,ll5CHCl2, boiling at 21 j ’, with specitic gravity 1-295 
(16°), results from the action of chlorine upon boiling toluene, from 
toluene (A. 139 , 5i(S ; 146 , 522) and K'lg at i7o"-20o'', as well as from 
benzaldehyde and COC^ (Z. /. Ch. 2, 7 , 79). It changes to benzal- 
dehyde when it is heated to 140 "’-ibo'" with water, or to 60 ""-70° with 
anhydrous oxalic acid. Benzal bromide boils at 130°-! 40"" (20 mm.), 
Acelals of the aromatic aldehydes are obtained from these with dilute 
alcoholic HCl, or with orthoformic ester, and from the aldehyde 
chlorides with sodium alcoholates (B. 31 , 1989 ; 40 , 3903). 

Benzal dimethyl and diethyl ether, boiling at 208'’' and 220°, benzal 
diacetyl ester, melting at 44'' and boiling at 220^" (A. 102 , 3O8 ; 146 , 323), 
are produced when sodium methylate, sodium ethylate, and silver 
acetate act upon benzal chloride. The diethyl ether is also formed 
from benzaldehyde and orthoformic ester (B. 29 , 247), as well as from 
benzylidene-imide hydrochloride with alcohol. 

Sulphur Derivatives of Benzaldehyde.— ( ompare the thio-acetalde- 
hydes ; a- and ^dritJuo-benzaldeliyde melt at 167' and 225 - (B. 29 , 159). 
I’olymeric thio-bcnzaldehyde m»-lts at 83° (B. 24 , 1428I. When heated 
with finely divided copper they yield stilbene CjIIj.CH CTTC'^Hj. 

On mercaptals aiul sulphones from l)enzald« hvdes, see B, 35 , 2343. 

Benzaldehyde-potasslum bisulphite, lyotassium-oxx-benzvl sulphonaie 
(fiK,('lf(OH)SO;,K - UIjO, see A. 86, i8b. 

Sodlum-benzaldehyde sulphoxylate ( jlljt 11^)11 lO.SOXa ; on addi- 
tion of bt'iizaldeln’de to a feebly alkaline sodium hydrosulphite solu- 
tion, it is precipitated in flakes. The secondary salt is more stable than 
the primary (B. 42 , 4t'34). 

Nitrogehated Benzaldehyde Derivatives. — Phenyl-dinitro-methane 

( ellst lliNOjla. m.p. 71) ', is formed bv the action of N2O4 ujion benzal- 
doxime or acetyl-benzoyl oxime C,lij('(NOH).C(X’H3 ; on heating to 
130 it forms benzaldehvd(\ and bv reduclion with A 1 amalgam benzyl- 
amine and NH3 {]. pr. Ch. 2, 65 , 197 ; 73 , 494 ; E. loui. II. 1007 ; 
toofi, 11 . 1003). On the action of dia/odnu/ol ehloriile upon phenyl- 
dinitro-methane. see 1909. II. ()05. 

hen a|nmonia acts at 20'’ ujxui a concentrated alcoholic solution 
'd hcnzaldehyde, the first protluct is the very unstable benzaldehyde 
'‘'unionia (('jlfjCllOlDjNll, m.jv 45', which quickly breaks up into 
water, and hydrobenzamlde, fnhenzal-dunnine (CgHj 
* melting at iio”. When this body i'' heated it is transposed 

ainoriue or triplienyl - dihydro - f;l\'oxaltne When hydro- 

ddoric acid gas is coiKiucled into the' alcoholic benzene solution of 
hydro-benzamidc^ benzylidene imide tyijt'H ; XH.lKl, melting with 
''''composition at 180", separates. Water immediat»'ly resolves this 
into benzaldehvde and ammonium ehloride (B. 29,2144 ; 42 , 221b). 
Benzal-ethyl-amine CjIIvEll ; Ndhillj. b p. 195 . Benzal-anlline, 

'^ylidene-aniline C^Hj.Cll ; X.EJIj. m.p. 45". IxMizaldehyde 

■''^d aniline, with elimination of water. In the |in'senee of concen- 
rati'd IK I the aromatie aldehvales romhine with anilines to ehlero- 
bdrates of the aldehvde-anilines. like CjHjt'HlOlDXlK jHj.lK I, 
sometimes, especially in the oxv-benzaldehvdes, repre.scnt fairly 
Jtablc compounds ; tlu' free hydrates’, on the other hand, usnalh' lose 
readily, and pass into the benzvlidene comjxiunds (SchifTs bases, 
VOL. II. S 
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B. 35 , 984). Ill a few cases Schiff's bases, like the beiizaldoxinit^, 
occur in two isomeric forms (B. 43 , 3359). On the nitrogenation aiui 
sulphiiration of benzylidene-anilines, see C. 1903, I. 231. With 
benzaldehyde in alcoholic K('N solution benzaniline does not give tlu- 
benzoin reaction, but a complex condensation takes place with the h( l|) 
of hydrocyanic acid (sec B. 38 , i7bi). On the condensation of hLii/- 
aniliin- with malonic ester, aceto-acetic ester, and similar bodies, 

B. 31 , 25()6 ; 32 , 332 ; 36 , 937- 

Benzylidene>p-amido>dimethyl-aniline (V l^f' ! I :N(Vl4N((lly,,, 
m.p. 99'^, yellow needles, forms, with one molecule IK'l a red, and with 
two molecules IlCl a white, chlondivdrate (('. 1908, 1. 1539). 

When the o-phcnylene-diamines and benzaldehyde interact, tin 
bodies resulting at hist are; benzylidene-o-phenylene-diamine Xli,. 
CjH^N ; Cif.tyrg, m.p. (ir’, and dibenzylldene-o-phenylene-diamine 

CjH| \ : ( ff.C glljX. However, they nsidily rearrange thenist l\(s 
into isomeric, ring-shaped imidazole derivati\’es, or aldelu des (Ih 29 , 
1497). Tile amidated ben/vlidene-amlines and bls-benzylidene-p- 
phenylene-diamines, like Nil^t ^ 

dyeing properties similar to those (tf the arnido-azu-bodies ; the a/o 
metliine gr(jup — ('ll ; N — is a “ < Inaunophore,” lik<- the azo-giouji 
— \ X — , but to a miK h smaller exirni (H, 31 , 2250), In both ( 
the' introduction of auxo-chromu ” groups (XI I^, OH, eli'.) prodiin'- 
a (lei'pening of the colour (f. Kyo;, I. io<)). 

Benzylidene-hydrazin, hruzil-livtiriiziu ( jHs^ iXXHj, m.p n* , 

h.|).„ I |o is formed from hvdra/in livdrati' uilh henzaideln <ie and 
barium o\i(lf, and from bm/ala/in l)\' bniliug with hydrazin lu'diaic, 
It easily jiasse^, into benz.dazm m v.irioU'. wa\s ; with acetic anh\(iridi 
it give> ben/al-acetyl-hv<lr.t/in ( (jHjt H : N.XIK'OCH.,, m.p, i.;t , 
which aho formed from a< etvl-h\ (Ir.izin .md benzaldehyde (Ih 35 , 

3234). 

Benzalazin < ^ m.p. 93,'. from benzaldeh\dt 

and hvdr.izin, <lecoinj)oscd bv heat int(» nitrogen ami slilhcHi'. Ih 
reduction with zinc du?^t and ghn ial a< < tic a< id it splits off XII , and 
vields dibenzv l-amimc By sodium amalgam it is hist ('(inverted inie 
fxnzyl-beiizyhdene-hvdrazin and further into svm. dilxuizyl-hydi i/'in 
With broniim* it ufiites to form a letraliromide, whidi readilv dm'in 
jHises with evolution of nitrog* n (cp. J4 pr. ( h. 2, 58 , 372). \\ iih di 

methyl sulphate the benzalazin ((unbines to form an aminoiiiuni (“in 
pound < : Nf^ If^dOSfy IhjlN : f'lB ^IIj which, with watd, 

breaks up into benzaldehyde and methyl-h\ drazin (A. 376 , 244). 
the influence of magnesium organic ronuxnnids u|K)n benzalazin, s(( 
B. 43 , 740. 

Benzal-phenyl-hydrazone ( VIji H :NNHf jHj, m.p. 152 * (A. 190 * 

134), is ronverted by acetic anhydride and lIjSO, into a stereo-isomeM' 
Ixidy of m.p. 13b''; stxiium amalgam redun's it to syni. benfyli>hen) | 
hydrazin. On oxidation, (he henzal-phenyl-hydrazones yield dihcnz^i 
diphcnyl-hydro-tdrazonc, hcmile-osazune , drhydro-hetiz il-pJu nyl 
zone and tctraphcnyl-lclrazoHn ^ 

Numerous hcnzal compounds of hydrazin derivatives have Ixcn 
prepared ; they wtvc to characterise the latter. 

Benzaldozimet.— The interaction of hydroxylaminc and Ixuizahh’ 
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(iTmtr 35° and b,p, 

"’"fl l!’" production of tnstablf 

.-■5’. For another .netholtn'ses 

tlu.,. isotnerides 7.?s ri: ,0 “"'"‘'■a'i'-c. Each of 

diurs. in ojie of which tlic alkvl is h n "M i^onieric series of alkyl 
nitrogc-n, as the lirst „ 'on d«- , , , v "a* “ther to 

^-alkvl-hydroxvlainines. Ilanirs I s '‘d 

nu-nsm of the a- and S-ahlox ,, ' ’ "'i'' 

li\(lroxyl Rronp witli reference to nilrot:'ei7’''TI '“'''''‘"f’'‘^™cnt of the 
Kindled as ben/ami- and l.enzo-senaldoxmu: (B 2 V“ 4 b;') 
eenliKiiration would fall to the 8-aldoxime bec'.,f^’ ' ‘''‘“^''n. 

"ons -c.K. treatment of tim acni t r /h^^ 

■‘'x' -ntpletelv to l,r,naM that! tlie mlxidv 


licnzantialtjoxifnc ^ 

liOS’ 


(/^-) Hcnzo-sviialtloxuno ^ 

N\»If ’ 


alk '“■■■■ —pond to ,he x. and O- 


Anil' 

dlkvl 

(•tlUT, 


CH 

tn^Q.-N 
p ills- -CH, 


>().- 


- CJIjCIlO 

- CH,()NH, 

► ('dUCIlo 

► CH, Nn(()fi) , 


QH,-( H 

N-OClt 
('•Hj-CJI 


ll'i- l>en/aldoximes atul phenyl evanate 


() 

^di3 J 


Svn- 

alkyl 

•-‘ther. 


i^xnvi-nrethamdhyiyytny: t';;)/;, 'Mtrnxnr'u"'" ;r d'”""'- 

also unite with Ithenvl .t.n,, V ^ ‘ C llie X-alkvl 

'*’'*-^"1) lifrivatives (15. 27, i<} 57 ) • ■ ' ' a/o.\,ui)l (furo-u^)'- 


'Vi.cn 
c,n;N- • 


MCWt) 


t *HiCn NiCji^; 

CJLS (, 


spss;~=5!-s= 

dfiti I I ' Hia/o-ni('t hane (( nioo I ji ,- 1 i i 

‘‘■'Aefe 

A 3flK into the syn-forin (B 29 

^’'""e, nieihvl iXi i ' 'Homeric o elher, from SMi-benzal- 
"""n of ‘'Ihvlate (B. 24, >,'iiK) or In the 

^85. Bv It a tf '" xraklehyde 


CiH.Skoif 


CH, 


C.H.CO.NHClf,, 



200 ORGANIC CHEMISTRY 

Benxa.doxime-0-ben^yl ether 

in -1 liniiid and a solid luoditicatioii, m.p. • p-Chloro-Denzaiaoxime 
U, «n,vi fither mu lu and p-bromo-benzaldoxlme-p-bromo- 
p-chloro-lenzyl ether, m.i 14 - ^ V dances can o„h 

benzvl ether, m.p. 1 >0 , , , 

be split up with iliIlK-ultt- into aldehyde s and l ivaroxylainiiii s. 

Benzaldoxime-N-benzyl ether t ,lC( ICO N' H/ ,11s. i" 1’ 

olname r fro ridnnn iso-benz.iUloxune with bo.zvl chlonde, and 
8-dibe,uvl-hv<lroxvlannne bv oxidation, HenzaldoxnneA 
benzyl ethers with mielear Mibstiliition are transposed in a i>e. iilui 
manner by sodium c^tliylatc (A. 298, • 

XbeH/ll.O.NniA'ftlU > Xi'ell/ iljX.O.C HCflHs 

N-Phenyl-benzaldoxime 

(rom the union of bt-n/ahlchydc with /^‘i>lu-nybh> droxs laimnc (p. 

lU 97 idSS t lb ‘''‘d- 1 

^ Bemntlaldoxlme acetate ( .11,' UN'), o' ,'10 niel's at .s 

Bllrialdoxime peroxide ^ ^ VI' ti^odb 

with <rpeom'»,.sttion, result^ from the om. .ition ..I benz.ddoMm t ll 
di im h plehlorne, or anivl ""rite, and ,dso, together wjt , l» 
n trohe ai id, (rom 'he aeiion of inuon. ..„d upon i;l;p> p; ' ; 
methane. On heating with ehloiolorm '' 

formati(iiiinloi/iNiirr«>7-aze,vimeC,H,(' ^ • ‘ ('C 39- As-]- 

Benialdoxime-N-carbonamlde ' ,11,' ICO N 'OMU, "' I' 'AV 
from "m/aMrsb- and hvdroxs 1-nrea (Vol, L], On heatmg^n biea - 
un into a-ben/,.ildoxime. betizo niirile, and eyame .n id (' . !i,m , - I 
’ Be^ldoxlme-O-acetlc acid ' ,11,' UN, O' 11, "toll) "x Us •>. iC 

VJ at iXf' with deromi.»snie" 

till' ^-dirlViltlr^■’ -> 



aldehyde and .imido snlplmme aeid (li. 25, .(7^), ,,,mclensiii,g 

Substituted benialdehydesbi haye ('.wards oxiihs ig .ill 

agents like heiizaldehyde "sell. 1 lie formation of he" r< ( u 

(rwi o-nitro- ando arnido-benzaMehyde is ^ snlphnrir 

Haloid benzaldehydes are formed when <).x.il t .10 1 , 1 ^ 

acid (A 272, 148) ai ts u|H)ii the h,alogi ii la nzal ehlondes , 

mg cinntum:i.«:'ds. ontinn>ng halogens in the ni'cl^ 

o. Chloro.b»«ld.h,'l. n..lis ai . -r 1 1 «> 1 ' ^ op 'l-- o*"”* ""'ll' ■' ' : 

m-Chloro-benaUdehyde ‘7 > I'l'' 

esrtniss: „ 

p. Bromo-b«maldebjd« 57 ' ' p-Iodo-bmiaMeM. 

See B. 29 , 875, for the rfi- and lelraMoro-kimldckydcs. 
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0-, m-, p-lodoso-benzaldehydes C5ll4(IO)( HO, and 0- m-, p- 
iodo-benzaldehydes rjIl^(T02)(('H0), have k-cn obtained from the cor- 
responding iodide-chlorides (H. 29, K. 774 ). 

Nitro-benzaldehydes On dissolving benzaldehyde 

in nitro-sulphuric acid, the chief product is meta-nitro-benzaldehyde. 

0 Nilro-benzaldehydc is formed simultaneously (H. 14, 2804). o-Xitro- 
l)enzaldeh\'de is ol)tained b\- the oxidation of o-nitro-benzyl alcohol 
(( , II. ()5o) or from o-nitro-cinnamic acid or its ester (B. 17, 121). 
ll results also from o-nitro-toluol bv oxidation with manganese per- 
oxide and sulphuric aci<l (('. 1007, 1. 484) or manganese jiersulphate 
(SOj)oMn (C. if)oh, H. i.Sbo). Also, with its oxime, from the di-mercury 
) otnpound of o-nitro-tohiol bv oxidation with HXO2 (C. ipo8, 11. 209). 

Para-nltro-benzaldehyde results (i) by the oxidation of p-nitro- 
einn.unic acid (H. 14, 2577) ; (2i bv allowing ('rO.d'b and water to act 
upon p-nitro-toluol in carbon disuljdiidc (B. 19, loOi) : (3) when 
p-niiro-benzyl (ddoridi' is boih'd with water and lead nitrate, or when 
sulpliuric acid acts ujMin p-nitro-benzal chloride. 

rile oximes of 0- ami p-nitro-beiizaldehyde are obtained from 0- 
and p-nitro-toluol bv tlie action of amvl nitrile and •'odium ethylate 
(('. II. ,;7i ; i()0o, I. 886. In the form of their acetates 

d8llpX().2)('ll(0('(K'l(,p,, thev are obtained from o- and p-nitro-benz- 
.ddeli\ (le 1 )\' the oxidation of a solution of o- and p-nitro-teduol in acetic 
aiili\ dritle sulphuric acid with chromic acid (A. 311, 333I : 

M.p. M.p. M.p. 

o-Nitro-benzaldehyde, .^6'; oxime, 103 (a) i-pi (s); hydrazone, 133* 
m-Nitro-benzaldchyde, 3s*; ,, 117’ (a), iis' (a) ; uB 

P-Nitro- benzaldehyde, I ., {a), r-.\' [ 6 ): 133“- 

o- .iml p-Xitro-a- or anti benzahloxime" pass, ou illumination of 
thrir hcnzeiK' solution, into tin* more stable or s\ n-.ddoxinus iB, 36, 

On the behaviour of the nitro-henzahh'hvdi > in the animal organ- 

''•" 1 , '■ee B, 25, 2 . 137 . 

Hie etfeet of light on o-nitr()-l)en/.tld('h\ de in indilterent sidveiUs 
t" traiisjiose it eiuirelv into o-nltroso-benzoic ^icid ■ii.v.V In aleoholie 
'’"lution the eorresponding o-nitroso-benzolc esters are ptauiueed, witli 
aeeials of o nitroso-ben/aldehvde as intermediate products. The 
'■^trv of a second siihstitiumt in o-posi(ion to the aldt h\de group, con- 
"' Ostln- acetal formation and the power of trai^pi^sitiim p‘ Meric liin- 
A. 371 , 319), o-Xitro'hon/aldchvdc eondcns('s with aldehyde 
'‘'I'l -K '-tone, through the a( tion of dilute caustic sod.i. to o-nilro-])]ienyl- 
,i( i(j aldehvtle and o-nitro-phenvl-lactic mcthvl kdouc, wliich 
soda ('onverts into iniii^o ; 


( H,.( HO 


1,11 li'inio 

* ' vgNO, " 




[ £rf»].ro_ 


kvf.H. 


'«lNH 




In.lMJo. 


(iH(OH).CH,.CHO 
\ NO, I 

/m(Oii).cn,AO.eii, I ' 

1 NO, 

5-Nitro-2-ohloro-benialdehyde N()j.T„ll,( l.( HO. melts at v8o’ ; its 
-It 147'', The latter is readily cmivertetl by boiling alkali into 
|^itr().s;4p,yip, acid (B. 26 , 1233). 3 -NI(ro- 4 -bromo-benzaldehyde NOj. 
a'killrt lio melts at 103" ; its o.viwc at 145'’ (B. 24 , 3773)- 2 -Nitro- 
Hhioro- and -bromo-behialdehyde, m.p. 70' and 74^' respectively, by 



262 


ORGANIC CHEMISTRY 


nitrogenation of m-chloro- and m-bromo-benzaldehydc respcctiwh 
(B. 38, 2811). 2-Nitro-4-chloro- and -bromo-benzaldehyde, m.p. (>; 
and 98° respectivelv, are formed bv a peculiar reaction from .pamidd 
2-nitro-benzaIdoxime on treatment with ferric sulphate and conceii 
trated HCl, and HHr respt'ctively (H. 37, 1861). 

2 , 4-Dinitro-benzaldehyde (N().3).,[2, pt gll;,( liO, m.p. 72 ', is ol) 
tained by the oxidation of 2, .pdinitro-l)enzyl-anilinc or its sulphonic 
acid (NOoloCjHgCf IjXnCjM^SO.,!! with permanganate or chrtanii' at id, 
the Schitf bases tirst formed lu'ing split up by the acid ; it is also pro 
duced by the breaking uji of its dimethyl-amldo-anile (N 02 ) 2 (' 5 ll.,( 11 ; 
NC^H^N (('113)2, obtained by the action of p-nitroso-dimethyl-aniliii(> 
upon 2, 4-dinitro-toluol. From 2, t)-trinitro-toluol we obtain in 
this manner the 2 , 4, 6-trinltro-benzaldehyde (NO.,)., (2, -t. biCjH, ( Ho, 
m.p. ric)'^. I. ike the o-nitro-bcuzaldohvde, the o, {)-dinitro- and tin 
sym. trinitro-benzaldehvdo an* easily transposed by light into p-nitro 
o*nitroso- and dinitro-o-nitroso-benzoic aci<l (B. 35, 270.1 ; 36, o5<) : 
C. 1902. II. 741). 

Hydroxylamino*, Nitroso-, Azoxy>, and Azo-benzaldehydes. Hv 

electrolytic reduction in suljduiric acid, and by reduction with zinc diM, 
wc' obtain from in- and p-nitro-bonzaldc-hvdc- in the first place ald< h\(H 
phen\d-h\'dro\vlamines CllO.C^lI^jNIIOII, which, with uiKli.uipd 
nitro-aldi'hvde, (ombme to form aldehydo-pheiiyl-nitro-ii-bcii/al' 
doximes H -pi,,. ,,-nitro-benzaIdehyde ma\ !» 

reduced to the verv unstabb- lualroxvlamino-benzaldehyde, whit li i-^ 
easily coudoriM-d to itN innor anhydride mithraniU'. In the form bf it^ 
nilroso-compotnul ( II().('jn|X(N())()II. in.]). 52 5 , we obtain o-hydro- 
xylamino-benzaldehyde by reducing o-nitro-benzaldehyde with zim 
dust in the presencr- of amyl nitrite (B. 42 , 257.1). * >^bro-o- 

cornpourid also result', from anthranile with IINO.^. With alkalit ' n 
gives stable salt^, whih- with a< ids it is converted into a mixtuiv ol 
iliazotised o-amido benzahlehyde and o-nllroso-benzaldehyde (Ho 
iiT^II^' 2 NO, white needles of m.p. iio" (B, 42 , 2574). 

0 - Hydroxylamlno - benzaldoxime HONlIj2,( \,II,( II ; NOli, tn.p 
120 d is lornied by reduction of o-nitro-ben/.aldoxime. This oxime o 
also formed from anthranile with hydroxylamine, and is reconverted 
into anth#*hnile by acids. By oxidation, in air, it passes into the oNime 
of 2-azoxy-benzaldehyde ONj((',fl4r2j( IIG),. m.p. 21 1" (B. 36 , .d.s}) 

The aldehyde- melts at i iff " ; it is more easily obtained by the reduction 
of o-nitro-benzaldehyde acetic acid sj)lilting (B. 39 , 4265). (hi 
peculiar reduction jiroduct of o*nltro*benzaldehyde( iiHijNjOs. m.p. 00 . 
which reacts liki- a molecular coml)ination of o-nitro- and o-hydnewl 
amino-benzaldehyde, si-e B. 39 , 4252. By a further reduction of 
m- and p-nitro-henzaldoxime-n-aldehydo-phenol c-tluT, we ol)tmn 
the corroftponding derivatives of azoxy-beiizaldoximes, which are split 
lip by ferric chloride into the azoxy-benzaldebydes ()N,((',II/ IK*);, 
rn m.p. 129'', p- m.p, 190'", and nltroso-benxafdehydes N().(0li4-^ 
p-Azxixy-benzaldehyde is also obtained in the form of its antltnc 
pound ONj((’|H4fdI ; N('4Hj)j from p-nitro-benzyl-anlllne N02(e'(» 
riljNHC.Hj by the action of potash (sct also B. 86, 34 ^> 0 ). p-Nitroso- 
benzaldchyde combines with aniline to form the anile of p*benzol-azo- 
benzatdehyde • NCjH/ HO, m.p. 120®, whose acetal is also pio 
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(liiccd by the reduction of a mixture of iiitro-benzol and p-nitro-benz- 
aldeliyde alcohol, besidt' the acetal of p-azo-benzaldehyde ('HO.CgH4N : 
Xl'gll^CHO, m.p. 238" (B. 35, 2434 ; 36, 793 ; C, 1902, II. 195, 700 ; 
i()03, I. 286). 0- and m-azo-benzaldehyde-acetal, m.p. 144° and 150", 
are formed by reduction of the nitro-benzaldchvde acetals with zinc 
dust and sodium hydrate (('. 190.1, I. 1498). The o-azo-benzaldehyde- 
a(etal yields on saponification with dilute SOdL y-ox\-B-t)hcn\l- 
^ , C(OH) ^ ^ 

indazol (('. 1907. I. 1575). 

Amido-benzaldehydes Nlljt gll.|( HO. The o- and p- bodies are 
ol)tained in the action of ferric chloride upon their oximes, whicli are 
formed by the reduction of 0* and p-nitro-benzaldoximes with 
ammonium sulphide (B. 15, 2004 ; 16, 1998). 

o-Amido-benzaldehyde is also ol)tained by reducing o-nitro-benz- 
ald('hyd(! and anthranile (set* this) with ferrous sulphate and ammonia 
I'H. 17, 45b). in-Aniido-benzaldeh\(le is formed when m-nitro- 
heiizaldehyde is reduced with tin aiul glacial acetic acid. 

.\ further prot'ess for jireparing o- and p-amidatecl l)enzaldehvdes 
till' action of sulphur alkalies upon nitro-brii/vl alcohols and their 
derivatives ; a reduction of the nitro-group and an oxidation of tlie 
aleuliol group takes placa* (('. 1000. I, 10S4). 

0’Amido>b«auldfhyd« incite .it ]•» .a i u I). 36 . .^‘>3; 

m-Amido-b^naUUhyde o yi lI<*M .111.1 .iiii-«r|.lii>ii> , 

(^-Atnldo-biDMJdflhyde . ni. its .a 70 ; „ i.'t (y. /.f. < A, 56 . 'C!. 

i^or preparing the derivatives of thi' amido-ben/.ildeln des, very 
imstahle in themselves, their acetyl derivatives an* speciallv suitable. 
Ihrir melting-points are: o-, 71'" ; m-, 84': and p-. itiT (('. 1003. I. 
77.T ')2i). 

I' lJimci/iyl- and p-iiidhyl-amtilo-hcnzaldikydis, melting at 73" and 
'"it , are obtained when (he condensation products from chloral and 
'i> dk\ 1-aniline c.g. p-dimethvl-amido-phen\ l-trit hloretliyl alcohol 
d II iKXCjH^CHfOHjTi I3 are acted upon with alcoholic potash 
(b. 19, 3(15). p-I)imethvl-amido-benzaldehvde condenses to hcxd- 
>«(/// (see Triphenvl-inethane d\es) with dinietlnl- 
aniliiic. 

bor further condensation prwlucts of p ilimethyl-amido-benz- 
aldcliyde, see B. 35, 3569. 

TetramethyI-2, 4-diamldo-benzaldehyde, m p. 8 , b p ,, 203“, from 
h’tramt'thyl-rn-phenylenc diamine and chloral (B. 41, 91). 

I he o-amido-benzaldehyde is easily dia/otated with concentrated 
on treating the diazonium salt with sodium nitride we obtain 
0-azido-benzaldehyde m.p. 37'. This body is also 

P'o'hued by a i>eculiar transimsition of the dlaio-benialdoxlme an- 

I'ydrlde, indiaxonoximeyk : : NOU. m.p. it)0‘\ formed during 

biazotation of o-amido-beiizal-dioxime, |)erformed liy warming in 
''dir, or treating wit!) cold alkali. The same reactions have been 
'^jrried out with dimethvl-. dichloro-, and dibromo-o-amido-benz- 
'hcleliycle. 

‘^•Azido-bcnzaldehyde. on heating alone, or with water, loses 
' and passes into anthranile. A similar behaviour is shown 
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by the o-azido-benzaldoxime N3r2H gH/'H : NOH, m j). 103 
on l)oiling with NallO, gives n-Oxy*indazol (H. 35 , 1N1S5) : 
N-v.,. N? N; 


whitii, 


C.H.-hVNOH. 
n-Oxy-indazol 


CjIL, ^ -« * (j 

* *\CH:NOU *\CHL) \CH 

Anthraiiile (?). 


The Hetero-ring Formations of o-Amido-benzaldehyde. o Amido 
ben/.aldeh\tJe eonibines especially rca(lil\- with coinjKjniKls contaiiiino 
a ( II2-CO group, in the presenct' of clihitc caustic soda. 1 hr [)roilii( t> 
resulting at first are of an aldol nature, for th(‘\' imniediatcly sj)lit oii 
watt-r and \ ield (piinolin or its derivatives. o-Aniido-ben/.aldeh\ dc 
combines with actU.ddehyde to quinolin, with acetone to quDudiiui, 
with rnalonic acid to ^-Ciirb<'styn!t’-Ciirbo\y!iL acul (H. 25 , 175-), ^uid 
with urea to quitunolone (R. 28 , 1037). Alcoliolic ammonia tr.iiisjH.sis 
tin- acidyl'O-amidodx n/tildetudes into (|iiin.i/olins ; 


('db 


r,i;ciio 




13 Ho 


I, / NH COi Hj 


1 n.Liio 

•‘‘"Is 

-c.n,!'"' 

t H 

Ouiiiulin 

( 11 . .t '* 

CH 

CH 

1 

Ouin.iKlui 

H,< <),in, 

1 N 

)(:h 

■‘•"•Is 

CH., 

( CODII 

// (’arhostynle i.arl)o.r\'- 


CiOll) 

ll( iitul 

< .^'Nll, , 


N 

OlllIKUoluiH' 

.SW„-lt,(> 

1 MI 

Co 


Ml , 

|CH 

N 

I'lu'iU)-/Cnu.‘thyl-iiiPtci 


•‘‘"Is - 


ili.i/in, «-Mi‘thyl i[uiii 

Ifs 

-C.CH, 

AiollIC 


On tin- ( (Uideiisation of o-anudo b*-n/alile)i\'de by means of /iiir 
( hl(<ride to anhvdro o-amido-lw n/.aldehvde (< 7llgN )x. T*' 31 , 

Benzaldehyde-m-sulphonic acid >0;,ll.bglld IK), white d( li(iues(eiit 
crystals (li. 24 , Benzaldehyde-o-sulphonic acid is obtaiiud frcuii 

o ( hIoro-b< n/ald<'hyde' with sodium sulphite, as well as bv o.vidatioii ol 
02-stilbene-di'.iil()home ai id. The ehloride, m.p. ii.} , treated with 
NII^ arifl then oxidised in air, \ lelds sanhann (( . I. 5 .p) ; 

I. .^obj, Beri/aldehvale inono- and -disulphoriK at ids an* also prodia cil 
In oxidation of toliiol-siilphonic acids with MnOj and fuming sulphuric 
acid {(' , i()0 |. II. 


( 3 ) Aromatic Monokftonks. 

Ihe oxidation products of the secaimlary jihenyl-parafhn alcohols 
are mixed kct»ne'>, in whicii an aroniati*' and an .iliphatii hydrocarbon 
residue an; joined by tin; CO group. Tin* ketones containing two 
benzene residues linked l>y carbonvl. such as benzo plierione or diphein 1 
ketone, w'ill be discussed later in ronin'ction with the corresponding 
hydriK arlions, like dijjhiuiyl-inethane. 

I'(>rmutu>n. -Mixed arorrialic-aliphatic ketones are usually produced 
by reactions similar to those employed with the aliphatic ketones : 

(i) Hy the oxidation of secondary alcohols, like phenybrncth} 
carbinol, 

(2a) From the di-secondary and secondary- tertiary phenyl-tdhylcno 
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glycols and ethylene oxides by heating with dilute acids or alone 
(('. 1005, 11 . i62(S ; 1907. I. 1577) • 

CflHjCH(OH).CH(OH)CH3 ► CjHjCHj.CO.CHj CjHj(1:H.O.CH.CH3. 

[zb] From the iodo-hvdrins of some olcfm-hcnzols on treating with 
N().,Ag or llgO, with migration of the phenyl group ; 

(j) When sulphuric acid acts iij)on phem l-acetylene ; 

C eH^f ; ( If > ^'flUV'OCIl:,. 

Xuclciir Svntlusis.- (4) By the distillation of a mixture of calcium 
>alt> of an aromatic .ind a fatty acid (('. I. 1008). 

(5) By the action of zinc alkyE on acid chlorides (A. 118 , 20). 

(0) B\ the .ictioii of alkyj-magiusium iodides iip(jn aromatic 
nitriles addition products are obtained, which, on decomposition with 
mineral acids, give aromatic ketones (( . 1002. I. j()9) ; 

C„H,C = X + CII,MgI ► NM^ ^ C.HjCOCHs, 

beiizo-nitrih' oxide with alkyl-niagnoium haloids gi\’es 

ketoximes (B. 40 , i();2). 

(7) hrom Ix-iizoB liy the action of ali[)hatic a( id chlorides and A 1 

chloride or ferric chloride. Additive com]K)uiKB of these chlorides 
and the acid chlorides are first formed, c.g. (( H3( (K.'l)AK'l3. and these 
thereupon react with the hvdrocarbons (B. 33 , 815 ■ (' 1000 II 1S8 • 
t'loi, 1. 1263). ‘ • • . 

(8) l^y heating iiryl-glycidic acids. I hese are easih' obtained 
^.MUlietically by I'oiKieiiMng aromatic aldehvdi s or ketones with 
ci-chloro-propionic ('Ster and sodium etlulate (('. K/otc I. ()()<)) : 


► C.HjA'Hjlci.O.C^llCOOH ^ r.IIjlCHjlCHCO.CHj. 

m) hrom ald<divdes with di.izo-inetliane (B. 40 , 470b 
(tn) In the alkyl-jdiens I ketones tin* 11 atoms ad)oining the car- 
X)\\ 1 group may lx* rephua'd bv alkvls bv the action id sodium amide 
‘‘'>^1 halogen alkyls (C. kjoq. I. (.47 II. Ooo) ; 


I lA) di’fom|wsi]if; ^-ki'loni'-iMrl)<)x\ lie .loids mono- .uni 
iiialky|.|,,.„joyl-,u-<’lic acids (H. 16 , Ji,)!)— with alcoholic potash. 

(■“) Acidulated hcn/ols linally result, as a conseijuence of intra- 
Jneuilar rearrangement, ujxm heating the alkyl etliers of phenyl- 
'n alcohols, which are prepared bv tlu' ilistillatimi i>f imtho-ethers 
eto-plienone. In this wav the aculvl benzols can be built up from 
'“' ^<’-phenone (Claisen, B. 29 , 2931) : 

^^H,C0.CH,-..>CAH,C(0CH,),.CII, -.‘CAU.CAOCHj) . CH, IbCOCH,.CH, 
<cto-plienone and higher ketones are fouiui in the so-called heavy 

^‘”zeneoil ofcoal-tar (H. 8^ 

are fic/niMour.- --The mixed aromatic-aliphatic ketones 

is licpiids. insoluble in water, and ixissess an odour which 

^iisagreeable. 
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(i) On reduction they pass into secondary alcohols or the corrc 
sponding alkyl-benzols (C. 1905, I. 29). 

( 2 <i) rhroinic acid transforms the ketone t^jHj.COR into benzou 
acid and the alkyl, which is further oxidised. 

(26) Potassium permanganate converts them into a-krtonr-carlui 
xylic acids (R 23 , R. 640 ; 24 , 4544 : 26 , R. 191). 

(4) Acids and acid amides, with the same numbiT of carbon atoms, 
strangely enough, are formed when phonyl-alkyl ketones are lieatid 
with yellow ammonium sulphide (/. jf)r. C/i. 2. 81 , 74, 4(S2) : 


CJIsCOClIjCHa { 


C,II,CH,Cir,CO,tI 


With increasing number of carbon atoms in the side chain, tin 
yield of carboxvlu: acids decreases, so that it vanishes in phenyl-liei)t\ 1 
ketone. 

(4) On heating benzene ketones with sulphuric acid, tin- act i\ I 
group split.-^ olf, atui bcnzobsulphonic acid results (R 19 , 2()2;)). 

(5) riiose ketones in which the ('() group is .itta( lied to the beii/t m 
nucleus </o fio/ unite with alkaline liisulphites. 

(tj) The phenvlsdk\l ketones apparently form but acetoMnn’ 
with hydroxylamine ; the opposite is true of l)enza]d('hv<le. 

(7) They form hydrazones with phenybhytlrazin. 

(S) W'ith [)ho',{)horic ami ars«*nic a< ids the aryl-methyl kelom - 
c'SfXcially form t r\'stalline ( (impounds, some of which, when heatnl, 
regenerate the h\ drocarlxms with elimination of the keto-grouji 

(R 32 , 1440. 35,241/,). 

(9) On heating with >odium amid(‘ in benzene solution, the tria]k\l 
aceto-phenones break up into benzene and the amides of the comi 
•( ponding trialkv l-a( (-tie acids (( . 1909, I. 912; II. tioo) : 

,( H,), NH^( (,.((( ig^,. 

Aceto-phenone, phenyl mcthvl ketone, aeetyl-henzol ( ^Hj.CO.^ H | 
rn.p. 20', b j). 202", ( fvstallises in large plates. It is applied a^' aii 
opiate under the name of hypnone. It is formed (i) from |iht ii\T 
methyl carbinol ; (2) from phenyl-acetylene ; (4) by distilling benzoate 
of calcium with cal( iurn acetate ; (.j) by the .iction of zinc methvi 
up<jn benzoyl chloride; (5) from benzene, aietyl chloride, and AUl,!; 

(6) from lienzaldehyde and diazo methane ; (7) from benzoyl-.u • lo 
acetic ester t ^IfjPO.t II(( (KTI,).! (KK jllj and IxuizoyTiU'etic est( i. 
The methods 4 and 5 are employed in its preparation. 

Nascent hydrogen r onvcTts it readily into phenyTniethyl l arbiiiol. 
f hromic acid oxidises it to Ixnzoic arid, and potassium permangauati 
to phenyl-glvoxyiic acid. 

Aceto-phenone, like acetone, has Ixen introduced into numerous 
nuclear-synthetic reactions. Some of the simplest of these will 1 " 
given. It may tx- condtuiM’d to dypnone {a.v.) and to [1,3, $ytriphenyl- 
bcnzol fcp. ('. 1900, II. 255), two tx>dies hearing the same relation to 
aceto-phenone that mesityl eptide and mi'sitylene have to acetone. 

Aceto-phenone also condenses in the most varied proportions with 
Umzaldehyde, forming benzal-aceto-phenone, bcnzal-diaceto-phcnone, 

and dibrmzal-triaccto-phenonc (B. 29 , 1488). It yields the nitrile ol 
a phenyl-lactic acid with hydrocyanic acid. At higher temfxTatures 
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chlorine enters the methyl group ; PCI5 substitutes the ketone-oxygen- 
producing aceto-phenone chloride (A. 217 , 105). Amyl nitrite and 
sodium ethylate convert aceto-phenone into iso-nitroso-aceto-phenune , 
which will be dest'ribed under Phenyl-glyoxal. 

With ammonia, aceto-phenone reacts like the higher aliphatic 
ketones, with formation of aceto-phenone ammonia 
m p. 115° (C. Kjo;, I. 809). 

Ortlio-elhers of acdo-phcnonc, like aceto-phenone ortho-ethyl ether 
( gll5C(OC2ll6)2^'i4- b.p. 107'' (17 mm.), are prepared from aceto- 
phenone and ortho-formic ethers (B. 40 , 3908). When heated under 
ordinary pressure, or by the action of acid chlorides and pyridin (B. 31 , 
loK)), they los(‘ alcohol and pass into alkyl ethers of phenvl-olefm 
alcohols. They yield aniles with aniline. Aceto-phenone -anile 
: (N'CjUjlCH,, m.p. 41°, b.p. jio”. 

Aceto-phenone-ethyl mercaptol C^lf/. (SC 2115)2^1^3 is oxidised by 
permanganate, in tlu‘ cold, to the disulphone 
m.p. 120" (B. 35 , 2343). 

Aceto-phenone oxime f jHs.t' ; (N’.OH).( H3, m.p. 59'. It is only 
known in one iiUKliticatioii (B. 24 , 3482). Bv the .iction of cuiicen- 
tratod sulphuric acid, or of IlCl in ghnaal acetic acid, it is converted 
into acetanilide (gllj.Mf.CO.bllj. This remarkable intramolecular 
atomic rearrangement was discovered b\ Beckmann (" Beckmann’s 
Fransposition,’' B. 20 , 2580 ; 23 , 274()). 

OtluT k('l(.>.\imcs l)clia\e in an analogous manner. Tlu* reaction 
ha^ ht'eii applied in d<'trrmining tin- point of doubh- union in tlie 
higher oletin-inonocarhow lie acids, and for the dccoinposilion, or 
rupture, of ring ketones. 

Aceto-phenone-phenyl-hydraione melts at 105 

Aceto-phenone Homologues. Tluse are nmiurous, and can be 
arranged in two groups ; (A) ketones who>e ('0 group is attached to 
tile I'eiizein' ring acidulated benzols ; (Bt kettmes who>e fO group is 
not 111 irnnn'diate union with the ben/< in- ring phenylated fatty ketones. 

(A) Acidulated benzols have be« n made. » sp« ( ial!\ b\ tlie general 

nn thods 4, f), 7, 10, 1 1, u. 

In'uzoyUitcd paraffim : 

Propio-phenone . I'jlji ( n il ,( H., b j' 

Butyro-phenone 

Valero-phenone ... ( ll,\3 •• 

bo-valero-phenone <411.3 0 r ll,r H;( up, ., ^ 

Tert. butyl-phenyl ketone <4iis< < o 113199 — 

Caprono-phenone . <',H3’Oi( H,'3 H3 b p „ i r e 

Iso-amyl-phenyl ketone (4H3‘(H'H, <113 113199 bn 2^0" 

l^iethyl-aceto-phenone <,11301.19(9199 ..’.ac* 

®hiyl*(limethyl-aceto-phenone < 919 <'<^< t< db 
Hexyl.phenyl ketone . . <9H3 03l9)3H3 

Bi'opyl-dimethyl-ioeto-phenone <91l3'<X (CH. 03 ':il 9 02'’^ 

*hethyl-aceto-phenone . < 9 B 3 ‘<H'{< dbla 

Lauroyl-beniol .... <9H3‘0tCH,9„< H, P 

Palmityl-bentol .... I9!l30((’l993 f 9 . - 59'^ 

^ / hcrrt/ur«.— » B. M, f 4 i 7 ; 35, 107 . 1 . ' A. 310, ' b 40, i 6 oi. 

^ 1. 647. • B. 88^ H. 048. 
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Benzoyl-trimethylene C,HjCO.CH<^J^ , formed on lieating trimetln 

lene-ben/()\ l-ae(‘tic acid to joo boils at . Its uxinu' melt^ 
at 88". 


Benzoyl-tetramethylene c,Hj( ociiv >cii,, from the cliloridt df 

tetrameth\leiU'-<'arl)ox\lir arid, boils at 258" (B. 25 , K. .’,72). 

Xiicli'ur - ^tcuiuldtiil Alkyl -ht-nzols, Homohdizoxlatcil Pdrii/fins. 
p-Aretyl-toliiol is pnubka-d when coneciitrated nitric acid acts upon 
c\-inene (pp. 58), and acct\ 1- .|-(o)-x\ lol is formed from canijdior b\ 
the action of conctaitrated sulphuric acid (B. 26 , K. 415) : 


p- Acetyl-toluol C I fjC O j : C, ny i 

■ CH 3 boils at 2 2 } 

1- Acetyl-3, 4-(o)- xylol 

.. 

1- Acetyl- 2, 4-(m)-xylol 


Acetyl-p-xylol 


Acetyl-mesitylol 

233 (H. 24, <31*:, 

1- Acetyl- 2, 4, 5, 6 -durol nu lts.it 

- 3 ".ind ,, 2 ocm (in 29, S-t;). 


iB) Phenylated fatty ketones have Inen pn p.in d by methods 2, 4, 
5, 6, 8, and ii (p. 264 sei/.) : 

Benzyl-propyl ketone t VU* ^* 2 -^ ^ I' ‘■’•1'^ - Ih ii/\1 

c\’anide with prop\Tma4,mrsinm iodide, etc. {('. 1^02, I. 2<)f)), 

Benzyl-methyl-ethyl ketone t ^^2* *'2^ -37 ■ 

from a-brnz\lidrne-mt th\Tt‘th\ 1 ketoni' l»\' redin tion, or b\ distilla 
tion (.>f I'aleinm hvdro-< innamatc or |)ropionat<‘ (B. 35 , <)"]). 

Substituted Aceto-phenones. Huloid .Ic./f^ Aceto 

phi noii's f cmtainin^' halo^^'ciis in tin- methyl ^roii}) will be discusod 
after thf c ctrrrspundin,i4 ox\,i<cn drrivativt s : hinzoyl-carlnnol (y.ro, 
pht'ny'-'^Ixi'Xdl and />/;<■;; eZ-c/yo \\ 7 /< i/cn/ p-llaioid 

ai eto-pheiiones, like ( l.< f >.< lb,, liave been obtained from 
h.doid ben/encs, acett l f hloride, ami aluminium c hloride (c:p. h.iloici 
thic^phc iie ketones) ( 1 >, 24 , <>07. • 

p-Chloraceto-phenone, ucdyl-p chlorobenzene. m< Its at 20 ami 
bc/iU at 2 ’,0 (B. 18 , k. 

p-Bromaceto-phenone, un its at 51 

p-Iodaceto-phenone, acetyl-p-wdo-henzcnc. un its at 8 5 

Nitro-aceto-phenones. I'he nn.-ta-bodv is the chief product (jusi as 
in the c ase of beiizaldehvde) wlnm ac mtcj phemme- is dissolved in fuiniuK 
nitric: acid; at jo'^ 40' c)-nitro-a(:c-to-p 1 n‘nom' prcclcmiinates (B. 18 , 
22 ;8), The three isorneiides c an be preparc'd frcmi the three nitro 
benzciyl ac c to-acctic este rs (see tln'se) (A. 221, 424). 

p-Nitro-ac c to-pln nonc’ is forme<l when concentrated siilphuiic at nl 
acts upon p nitro pln-nyl-j>ropiolic ac ic| (see this), thron4;h the’ rearraii/^f 
rnciit of the nitrcnpln-nyl'acetylcne, formed at first, by water (A. 212, 
iG)) (sen method of formation 4). 

o-Nitro-aceto-phenone, b,p.,| 151 /' ; oxime, m.p. 115 ” (C. * 47 -) 

m-NItro-aceto-phenone, m p. 81 '; .. ,, i ji'’ (B. 87, 454-^) 

p-Nitro-aceto-phenone, ,, 8oA 

o-Nitro-aceto-phenone oxime is also produced from o-nitro-ethyl' 
benzol NOj( ^I1/J1,CH, with amyl nitrite and sodium ethylate (see 
Nitro-benzaldoximes, and C, 1900, II. 458). 
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m-Dinitro-aceto-phenone, m.p. 83°, is prepared from dinitro- 
bcnzoyl-aceto-acetic ester with HgSO^ (/. pr. Ch. 2, 65 , 290). 

O'Nitro-aceto-phenono, on gentle reduction with zinc dust and 
sal ammoniac or tin and acetic acid, is converted into o-hydroxylamino- 
aceto-phenone anhydride or o-methyl anthranile p 

in”, a colourless oil, easily volatilised with steam, which must be 
regarded as analogous to anthranile ; like the latter, it forms with 
siihlimate a double comj)ound, which, on further reduction, passes 
into amido-aceto-plumone. On heating at ordinary pressure it is trans- 
posed into indoxvl (jr converted into indigo (see Indigo svntheses, and 
B. 36 , ibii). 

m-Hydroxylamino-, azoxy- and azo-aceto-phenones, see 13 . 36 , 

ii)l(S ; ('. 1003, II. 1 12. 

Amido-aceto-phenones C<jH4(X Hj) .(X).( 1 13. 

0-, m- and p-Amido-aceto-phenone are obtained : by reducing 
o-nitro-aceto-jdieiKnn* (A. 221 , 320) ; the o-anudo-aceto-piienone has 
also been prepanal from o-amido-phenyl-propiolic acid by boiling in 
water (H. 15 , J153) : from o-ainido-phenyl-acetyh-ne (’gHyXlI.,)C ; CH 
by the action of sulphuric acid ( 13 . 17 , gtq) ; by boiling o-amido-phein l- 
propiolic acid with water ( 13 . 15 , 2153) ; and a slight quantity on heating 
aniline witli acetic anhydrith- ( 13 . 18 , 2<)SS). o-Amido-aceto-phenone is 
a thick yellow oil, which boils at 2.\2 252 '. <ind pi^ssi'sses a character- 
istie swtM'tish odour. m-Amido-aceto-phenone melts at (13 , p-Amido- 
aceto-phenone melts .It io<) ; its oximi melts at I3;' ( 13 . 20 , 512). A 
pine sjilinter <lij)p«'d into the aijiK'ous solution of o-.imido aceto-phenone 
hydroehloride is coloured an intense or.mgi -r< d. 

0-, m- and p-Acelyl-amido-aceto-phenones ( lljtONlIt gll4C()t H j, 
in.p. 77'’'', i2f)', and l(>7'', I'lie j)-body is .ilso formed from di.icct- 
:uulide by transinisition on heating with H( I or zinc cliloride (( . IQ03, 

1. ■ 

Hetero-rlng Formations ol the Aromatic o-Amido-keiones. (i) Di- 

'neiliyl.(juinolin is produced ( 13 . 19 , i<>37) when o-amido-aceto-phenone 
digested with acetone and sodium hydroxide. 

. (2) o Acetybamido-acelo-phenone is condeusetl bv XallC) to 
a nieth\ l-y-(>xv- and a oxv-y-in(‘thvl-<)uin<din ( 13 . 32 , 322S). 

(.;) .ind (.}) Oily nitro-conqxiunds are formcvl in the nitration of 
phenyl-acetone .uul ben/.yl-acelone. They yield, by reduction, 
P niethyl-diliydro-ketol and lelrahydro-ijuinaldin ( 13 . 14 , 88()), as the 
ainido-bodies (jirobably the o amido-alcohols) pnniuced at first 
^'istain an intramolecular anhydride form.iti»>n ; 


(iqro.CH, CM. 


*'C,n. 


C(cn,ca II 


c.cti, 


dJjNH, (o.di, ‘In 

(It,.. ( l«)CH,ccv'H.\ |cn, cneii, 

^ CH,.co,( H, > C.H. ) ) > C,H. 

\ (P)NM, / InU 

(II,.. / niicH,cn,co.cH,\ <tii, <ii, 

CM, co.cn, — ► (c,n, ) - vc,u, ( 

\ ' NH-XlUll. 


Oim.thvl* 

(juinoliti 


Pi!tvilio-.3- 
methyl iivlol 

Trli.ihV(ii'(V 

(^umdlain, 


(4) Aromatic Monocarhoxylic Acids. 

, The aromalir, carlxixylic acids result uixui repl.tcing the h\drogen 
benzene or its homologues by the carboxyl group. I his group in 
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these new derivatives is directly linked, as in the benzene-carbo.w li( 
acids, to the benzene ring, or it replaces the hydrogen of an alk\ l 
side chain : 

C,H,.CO,H C,H*(CO,H), C.HafCO.IIh • • • f.(CO.H), 

Hcnzoic Phthalic acids Henzene-tricar- Mellitic acid 

acid boxylic acids 

CH,.CJI,CO,H (CH3},C,H3(:o,H C.HjCH.C’O.H 

Toluic acids Xylic acids I’hciiyl-acetic acid Hydro-cinnaiDic ,i(nl 

(j-Toluic acid /i-Phcnyl-propioiin 
acid. 

Only the tnonocarboxyiic acids will be now discussed, after tin 
monohydric aromatic alcohols. 

(n'Htra! Methods of Formation. [\) While the aliphatii' nioiie 
carboxylic acids or the paratfin carl)oxyli<' acids could not be obtaiin d 
by the oxidation of the paraltiiis. the arom.itir .icids can be readil' 
obtained from the brn/.en«‘ liomologiic'. bv oxi<li''ing the side 1 h.iin^ 
to carboxyl groups. Tin* imjMutanif of this reac tion in establishuic 
constitution ha.> bmi previously alluded to ({>. 54). Tlu* most suitaM< 
oxidants .rie ( hromie acid, dilute nitric ai id. jtotas^ium permaiigaiiaii , 
and potassium ferrievanide. 

[a] Oxidation uith Clironiu Aeid. OnK' the f^ara- atid meta 
deril'ain■e'^ (the former nn^re readily than the latti r) of ben/i-ms. cait\ 
ing tvs'o side chains, ar«- oxidised to acids by ( hromie acid, while fin 
ortho- are either not attack'd at all, or are « omjdetelN de-'troyed, 

In sulistitute'l .ilk\l-l>en/enes tin- alk\l group is pre\'eiited from 
being oxidisefl liv chromic acid, if a negative group oei ujn ing the o-posi 
tion with reference to the alk\l group is pn-seiit (Ik 15 , lozi). The 
oxidations are < ondueted cither with free ( hroriiK a( id in glacial aceli< 
acid, or with a mixture (d (ndas^ium bichromate (4 |»arts) .uid sulphurn 
acid ( ) part.s), diluted with 2 4 volumes of water. 

[h) (Jxidation with Xitnc Acid. When oxidising with nitric a( id, 
use acid rliluted witli 4 jiarts of water and boil h^r some time, in 
connt.s.tiou with a return condenser (2 days). Konowalolt contends 
that phefivl nitro-paraKins .ire lust produ(e<l , these then are jurllier 
oxidised to < arboxvli* a' ids. I'o remove the nitro-acids whicli are 
invariablv formed, tie < rinlc prodie I is digested with tin and eoin a 11 
tratefl hydrocflloric a( id ; this ( (uiverts th»‘ nitro- inti) amido ai id s 
which dissolve in hydrochloric acid. 

In the deri\ alivcs with two different alkyls the higher alkyl is usiialh' 
attacked first, by nitric acid or chromic acid ; sometimes ketones arc 
preM-nt in the intermediate products (see ( yniol, p. 58). 

(c) Potassium permanganate often effects the oxidation at ordinary 
tern[)eratures, Ortlio-di derivatives may also be subjected to oxid 1 
tion, without the complete; destruction of the ben/, cm* nucleus follow- 
ing as a consequence. 

{d) Potassium ferricyanideoxi<!ises methyl to carlx)xyl, if tin* nitro- 
group occupies the ortho-position relatively to the methyl group. 1 
does not occur if the nitro-group holds the mela-posilion (H. 22, K. 

(2) Oxidation of the corresponding aromatic alcohols and aide 
hydes. 

(4) By the addition of hydrogen to the unsaturated monocarboxylic 
acids. Cinnamic acid becomes hydro-cinnamic acid. 
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(4) By the reduction of phenylated oxy-fatty acids, haloid aro- 
matic acids, and ketone-carboxylic acids. 

(5) From the phenyl-alkyl ketones by heating with AmjS, acids and 
ai'id amides of the sajnc number of C atoms are produced : 

1, C.Hj.CH, --- --(.UjCOOM 

2. C.Hs.CH^OH C.HjtHO — > C.H/OOH 

-H 

j. c,h,.(:h=ch.cooh — ► c.HsCHj.cHj.cooh 

4. (■,H5.rK(0H):(:0()H — -> CjUjCH^ COOH 

C.Hs.CO.l (),H ■- C.HjCHj.COOH 

CjHj.CHCl.COOH - CeMsCHjCOOH 

5. C.IIj.CO.CHj.CIlj ('.iCCHj.CHj.COOH. 

Xuclcar-fiynlhctic lu'iuiions. — (6^/) Action of COj upon aryl-mag- 
iirsiiiin haloids; phej;)yl-magnosium iodide gives rise to benzoic acid, 
and benzyl-magnSiiim chloruh' to phenyl-acetic acid. 

(hb) Ac.tion of sodium and COj upon monobromo-beiizols' (Kekule). 

{7) A similar reaction is that of sodium and esters of chloro-carbonic 
acid upon phenols and bromo-hydrocarbons (Wtirt/i. 

(S) I'usiouof sails of the sul{)honic acids with sodium formate. 

(0) Action of carbon o.w-chloride u}K)n benzols in the presence of 
A 1 chloride, acid clilorides being obtained. 

(10) I’n-a clilorides, in the presence of Alt I-,, act in an analogous 
niaiiiuT upon the benzols. ;\cid ami<ies arc the lirst pnaiucts. The 
nrr.i chlorides can Ix' n'jilaced (a) by cyanuric .u id. or b\- nascent 
cvaiiic acid and HCl (B. 32 , 1 iiU) ; (c) "’ith phenyl cyanatc we obtain 
anilides; (d) with pheiivl-mustard oil W(' get thio-anilides ( /. pr. Ch. 
-■ 59 , 572). 

fn) By the action of Ixm/eiie and, ahmuninm chloride upon ali- 
I'hatic lactones or oh'tin-earlioxvlic aeidls (t\ it<oN. 11 . 1100). 

(12) By thif syntlu'sis of the a( id nitrile^ ; 

( ') I’pon fusiiw the sulphonates with peu.issinin c\ anide ; 

(M By action m ixitassinm c\‘amde ujKUi the phenyl alkyl chlorides ; 

(0 When the bromo-nitrobeiizol'' are luat.tl with potassium 
*.\.iiiidc; • 

((f) Whep diazo-salts are treated with potassium cyanide and 
“'Pp r ‘sulphate ; 

(') By heatftig the iso-nitriles ahaie. 

Ihe nitriles are changed to carho.wlic aci<ls when they arc heated 
'"di mineral acids, or alkalies. 

Auclear : 

^VUMgl + Cp, ( ,ll,('(XlMgI 

7 ''«H,Br f i iNa ^ ( , 11 , ; Nat I c NaBr 

^ «H,SO,Na-fHCOONa — OONa f HSOgNa 

'» ^ nH,-fC 0 Cl, - QH,t ()( l I HCl 

^«H| fCl.C 0 NH| ^ C,H,(ONH, i HCl 

C.H.+CO ; NH ^212 , C.Hjl ONH, 
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100. C,H,+Ca:NC,H, — C.HtCONHC,H, 
d. C,H ,4 rs : Nf.H, — . c.H, rsNH(;.ir 5 
II, c,h,t cHjCh : ru.coon — r.irninyciLciijCooii 

12a. Cgfr^SO^Kt ( NK ► CJIjCN'-r SO3K2 

, b. C,l{,('I{,Cl ^ CXK- T- CgllsCIIaCX-l KCl 

i. CgH^BrXO, I CXK QH^iNOjjCN f KBr 

CVIsN^^'l • ( NK (WiVfXj+KT'l 

(;«If,.X(' . c.iV'n/ 

(I j) By the oxidation of phenyl-pyro-faceinic acids with hydrogen 
peroxide (A. 370, d68): 

( HO >► ('eHjdla.CO^ OOH ( eHjf'HjCOOH. 

(14) Action of* benzyl chlori<le upon MKiium-^clo-acttic ester, and 
the decom{x>sition of the ketonir (Sters c.g. ben^yl-areto-acetie (Sti r 
- -by alkalies. 

(15) The d('conip(<siti(»n of phenyl substitution proclucts of tin 
rnalonic arid series c.g. benzyl inalonic a''i<l 1 )V heat. 

(ib) A<'tion of metallic sodium upon the ;icetatt*s, prftjhonates, ('i( .. 
of the phetn 1 carbinob ; beiizvl ac etate vields ph»,a^^'^*P*‘<’’^i^^^hc Ih ii/aI 
ester, while ^ betizvl-plu n) 1-butvric c-.'.ter is oi)tained from benz\ 1 pin 
pionate. This reaction recall-, the- svnth«‘sis of aceto-acc'iic cshi 
(A’ol, I.), inasmuch as, in tlu-Jatter, alc’oliol is s^dit off under the in- 
Huence- cjf sodium, while-, in the- presc-nt rcMction, acetic arid is liberated : 


jH^OOf ( HJf 
( If, Co 0 ( jllj 

^ . .Vcctu-acftic enter 


( ,ii,eii,oc)( .cH.ii 

C.H/lljOOC'Cll, 
/?-Pho#yl- propionic be^^yj *c»t#r. 


Hc-sides thc'se, uusaturateci ac tds are forme<l by sc-comlary reac tions. 
leading, c.g., tc» j)fienvl-ac rylic ari<i and phen\ l-( rotonic add (A. 193 , 
381 ; 204 , zoo) ; 


COOCH.C.Ff, 


f Na 




Occurrence, Praperlih, ami lU^urvumr. Th(**aron>jiti( acids occur 
naturally, frJUrtly in a free state, partly in many re.sins afld lialsains, 
and in the animal organism (see Benzoic arid). They arise also in llic 
decay of albuminoid bodi<^ (see Hydro-cinnamic add) (H. 16 , 

The aromatic acids are r rystalliiie solids, whkh fiuierally sulilina' 
unclecompcjsed. Most of thelti dissolve with difficnlty in w^ter ; licno 
are precipUated from their sa4-solutionf1>y miiieral adds. Idc* 
trofytic redurtion fB, 39 , 2944 ; 41 , 4148), or sodiunf amalgam, or zintj 
dust will reduce some to aldehyiles, while heating with concentratco 
hydro-iodir: acjd, or phospficnium iodide, r,o|ivertft tljeni into hydro 
cArbonS; VVhea heated with tioic, of srxk^lirpc, their carboxyl groups 
are eliminated aruf hydrocarfeona result (cb. methane, Vol. 1.). 

F^oni the polycarboxylic ^dds wc ooUiP, es interjnediatr 
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ducts, acids having fewer carboxyl groups— phthalic acid first 
yields benzoic acid and then benzene. 

The hydrogen of the benzene' nucleus in the acids can sustain sub- 
stitutions similar to those obserx’ed with the hydrocarbons and phenols 
by the haldgqis, and the groups NO^, SO3H, XH2, OH, etc. Itf other 
respects they are very similar to the fatty acids, and afiord correspond- 
ing derivatives by the alterations of the carbf)xyl group, ' ! 

Benzoic acid, phenyl-formic acid ( gH^.t'OOH, m.p. 120^ and |;|.p. 
25(/, occurs free in some resins, especially in gum benzoin (from Siyrax ^ 
benzoin), in dragon’s blood (from Damonorops Draco), also in Peru 
and toll! balsams, whefe it (ixists in the form of its benzyl ester. It is 
found as hipppric acii^ ifi the urine of herbivor®. 

It is produced by the general tnethods i and 2 from toluol (B. 36 , 
lyqtS), bhnzyl alcohol, and bcnzaldehyde upon oxidation, as well as 
from all hydrocarbons, alcohols,*aldehydes, ketones, and carboxylic 
acids, and their d«rivatives, which are obtainable from benzene by the 
rcplacement*(rf one hydrogen atom by a univalent side chain, Benzoic 
acid can also b(‘ i^eparcd l>y tju* o.xidation of 'pure benzene ; this iS 
very probably due to the oxidation of diphenyl, which is formed at 
first (A. 221,^34). Toluol can also be changed to benzyl chloride, and 
this'c^in then be oxidised (see ” Preparation") to benzoic acid : or benzo- 
trichforitle may be heated with water, coucentratrd sulphiuic acid, or 
anhydrous oxajic acid, and the product will be benzoic acid, Tt can 
also be obtained, by the nuclear -synthetic reactions 6, 7, 8, 9, 10, and 
12, frtmi benzol, bromo-benzol. sodium-benzol sulphonate, and from 
aniline through diazo-benzol chloride or phenyl-carbylamine. I-inally, 
rOj.c^iPbe added I® benzol by moans of aluminium chloride, and 
beitzoic acul willfesult. 

ifistory . — Benzoic acid was obtained from gum benzoin by sub- 
limation, in the. beghming of the seventeenth cmitiirN . In 1775 Iv'heele 
showed how the acid could be extracted from the gum with linic-water, 
mid, then be precipitated from the solution ot its calcium salt, in 1832 
Liebig and \\''^leiri'>in the j'ourse of their classic research upon the 
rmlicledieniloyl,' determined the elementary compo>ition of the acid 
•mui illustrattfd its cjj^nucctioii with beiiiialdeiiyde.. a'' well as pointed out 
die simplest transfoipiatioii products of the acid. This investigation 
produced suclia profound impression upon the gro.it master. Berzelius, 
^bat hi' pro|V^sed as a substitute for the name benzoyl — the name of the 
new radicle containing inoro than two elements that of proin or 
from the (ireuk words, irpud, the beginning of day, or op$iW,i 
morniiig da^n, bi'cause a new day was now bre.iking for organic chem- 
Ih ivS34* Mitscherlich distilled benzoic acid with lime and got 
bt uzene^ whichjicd him to regard the acid as a derivative of this hydrp- 
r-'irbon. From tljgit day, and csjwciallv since flie establishment of the 
benzene theory by Aug. Kekiile, benzoic acid has been serving in con- 
slmitly increasing fimoijii I as tlie fundamental material for the pre- 
P«iralion of iji^rumarablo products. - It is the carbon acid which has 
most exftnustivelv invei^dsited. The studv of its derivativi.'S has 
been greatly faeiJitKt^ b\^thc tict that the|pat crystailising povyerof 
acid has teen ttan^ferred ko most of itSHCom^xMinds^ (Vol. I.h 
m il Gum benjtOInts su Mimed or tlie resin M d)oiied with 

of litQc.'and tbo benzoic acid prdci^tatcd'Vith hydrochloric acid. 
Vot. ‘ • ' T 
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A more advantageous method is the production of the acid from hip- 
puric acid. To accomplish this, boil the latter with concentrated hydro- 
chloric acid. It is also produced when benz\ l chloride is boiled with 
dilute nitric acid (B. 10 , 1275). Benzoic acid results from phthalic acid 
by htvlting its calcium salt to 350'' with calcium hydroxicR. For its 
preparation by hydrolysis of benzo-sulphonic acids, see ('. 1899, 1. 117 5. 

Properties and Rc//in ir)«r.- Benzoic ac id (Tystallises'from hot wati r, 
in iHiich it is very soluble, in white, sliining flakes. It sublinus 
readily, and is carried over with steftin. It dissolves with diflicult\' in 
cold water (i part in ()00 parts at o'T Its vajx)iirs possess a peculiar 
odour, which produces coughing and sneezing. 'The otticinal ben/oic 
acid is obtained by the sublimation of Siam gum benzoin. 

The acid yields benzene and c.irbon dioxide when luMted with liiut'. 
Benzoic acid, u{)on nMlin tion, can yield tetra- and hiWtihydro-henzriic 
acids 

Salh. — The henzoates are mostly <piite n-adily solubh' in water, 
^ferric chloride throws out a n'ddish precipitate of ferric benzoate from 
their neutral solutions. 

The potassium suit ‘ HjO crystalli.ses in concentricalh’ 

grouped needles. The calcium salt a • .jHjO consists of 

shining prisms or nee«lles. fhe silver salt ( Slij.-XgOj crystallises from 
hot water in bright flake-. It dissolve.s in alcohol with great dilTiculty 
(B. 35 , 10(M). 

Homologues of Benzoic Acid. Tlnst^ (ompounds, like the honio- 
loguos of ben/.aldehvde and ai'et«)-phenone. can be arranged in two 
grouj)s : alkyPhcnzoic acids, in whi( h the ( O^H group is attached to the 
benzene* nucleus, as in b(‘nzoi(' aci(l itself, and phenvl’fattv acids, in 
which the carboxyl gnaip (jia urs m an aliphatic sidef*hain of analkyl- 
fierizene. The lir-t group or class is naturall\- more nearly n'latid 
benzoic aeid than the sec ond group. 

Alkyl-benzoic acids. - / e/mc acids nr methyl-henzoic acids < Hs-f bHi 
COjIl are is(jmeri( with a-lulutc acid or phenyl-acettc Thf‘\ arc 

f)rodu< c'd whe n the three xvlolsan* Ixuled for sunn* time* with dilute nitric 
acid, atid from bronio- and iodo-toliiol by tin- mn lear-synthetic methods 
6 and 7, a> well a- fr<mi the thr# toluidins ac( ording to method 12c. 

o-Toluic acid (an also be obtaim'd by the rrHluction of phthalidc 
with hydri<alic a'id (R 20 , R. ,578). as well as Ijy rupturing the ring 
of I, pnaphthah-ne-disulphonii* add, i, 3-naphthalene derivati\a'5, like 
r, 3 ,-dioxy naphthal<*ne, I, .j-naphthalene-disulphonic acid, i, 3-iiaph- 
thol-sulphonic acid, u]x»n fusing them with caustic alkali (B. 29 , ihti) 
p-ToIiiic acid is formed on boiling ryrnol with dilute nitric .Tcid, 

o-ToIuJc acid. m.p. 102"* 
m-Tolulc acid, no^ b p. 2f)3'' 

9-ToIuIc acid, ,, 186", ,, 27*)*^ 

For derivatives of the folnic acids, see ( . 1901. II. 289, 

Ethyl-benzolc adds O.OH. - The three isomerides arc 

known. The o-arid results in the rtidrjction of o aceto-phenoiic-car- 
boxylic acid, ofmetlivl plfthalide (H. 29 , ‘"tnd of phthalic acetic 

^tC^CHCOiH .. .. ' ' ^ 

acid with hydriodic. acid (B. 10, 2206), and in 



J t r (13. 19, 2518) 

u.r (R, 17, >374) 

( 13 . 11 , 21) 

120° (li 12, 1908) , 

(A. 141 , 14.,) 

1,^2", l),p. (A. 244, 54i- 

and p-n-Propyl and 
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that of tho chlon^'inyl-beni-oic acids witli sodium amalgam (B 27 

tk « “<■ 

Dimethyl-benzoic acids (»'n,)X,i 9 (: 0 dI. -.Mesitvicnic acid is 
he most important memtxr of tins group. I, is formed when mesitx 
liiu, symmetrieal (ji i, .i. 5 j-trimethyl-bc nzol is o,\idiscd with dilute 
m-.xylol IS ohiained when this arid is distilled 
with hme. hese reactions are the basis of the evid,.nce that iso-xylol 
,uul Us o.xidation jiroducts, m-tohii.- acul anil iso-phthalic acid ar 7 ni 
,-su .stitiition products of heu/ene. Further o.x'dation of me'sitvlZ 
.K id leads to Hi. itiniL luui and tnmesic Hcui. 

1, 2-l)uncthyl-3-l)enz(iit acid, (i-hcmfllithi acni, ni.j). 

1 , 2-Diniethyl-.} -benzole acid, p-xyl\l\( and, 
i. 3-I)imcthyl-2-l)onzou;.it.id. . 

I, 3-l)inH-thyl-4. benzoic acid. . 

I, vb>iniethyl-5-benzoic acid, mesitylenic acid, . 

I , .f-Dinicthyl- 2 -benzoic acid, tso’iylylu acid. 

Propyl-benzoic acids i 3n7.(\jH4( 

p-iso-propyl-henzoic acids are' known. ' p-lso-propvl-bonzoic" acid” or 
ciiiiiu acul. tile o.xulatioii product of tin- most uot.c Chromic acid 
oxidises ciimie acul to tcrcphlhalu acul. and potassium i.ermanganate 
converts tt tnto foiX-,u>.propy;.hc„z..u aeirf.iml ^a. z/vZ-ln.-eir 

0, n-l>ropyl-l,enzoic add . . m.p. sS" (B 11 . loial 

p, n-l’ropyl-henzoic acid . , i7"|B:21. 2yD 

o-Iso-propyl-bonzoic acid 51 ’ lA. 24 S, 65! 

Cumlnlc 'acld,p.Is...pro|)vlb. .. u; lA. 219, .>’;n : B, 20, 8tio). 

Trimethyl-beniolc acids. I-iv.. .,r. known. Dnr\hc aei.l is oh- 
imxl from diirol, .,nd a . /J.. ,,nd y-i-ouhirvlic a, ids from iso-durol 
P; d 44 <>). dip'll o.Mdation with dilute iiitrir .uui. jS-Iso-durvlic 
^nd or incsityl.'nc-rarlx.xvlu- a< id ,'aii aP„ W toinuHl liom acKt\d- 
ni<Nity](«nc (p. 208) (H. 25 , 50,'d. 

h -b .)■ I rim('thyl-4-lH'ii/,oic acul. 
h •!, 4 'ln[ii(dliyl- 5 -b('n/()ic at id, 
h ~i 4 * ^ thiiotiiyl-^-luMizoii' at id, 
h *-1 4 ' I rinicthyl-ti-bi'n/oK' ariti, 
b .VMi'sitylcnc-caiboxvIir ai id, 

Totramethyl-benzoic acids. So 

^ytyl-ybenzoic acid, molting at Kys' 

‘ i. j. rt(1r,nni(/i\i-{)-btnzoic 
/vi) 29, ; 2. b b-tctnmcthyl^ 

rentamethyi-beniolc acid (( Ojll. molting at >io7 is made 

Ph "Vf"" ^^''tliod () (H. 22 , 

Rroiii) ^ important representatives of this 

®*^dlui(' aeid, j 3 phenyl-propionic acid 
svnt'b a-phenvl-j>ropionie aeitl c^r hydratropic acid, 
in the ’ the phenyl-fatty acids ean be realised 

^3ids synthesis and decompositions of the fatty 

• -^ 51 ). The general methods of formation 2, j, 4, 5, 6, 11, 12b, 


Prehnit\li(' 

acid, melts 

i at Id;'' 

a'I>ti tiniN lie 

aeid. 

-15" 

Ihnylit aci 

d. 


vlso-dniylit- 

aeid. 

127" 

p l>t> tlnr\ lie . 

aeid, 

13^". 

•t'lal are known : i, j, 

3, ^-tetra- 


tlu' 
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13, 14. 15, and ib arc paiticularly prominent in tlie formation ol tli 
pbeiu-l-fatly acids. 

Phenyl-acetic acid, acid ( ,.ll5.Cll..t'OJ 1 , melts ,1 

•jir and boils at Tliis acid is formed from toluol jiist as act ii 

acid is olitained from methane. Toluol is converted into beii/.yl chlornlt 
and this into benzyl cyaimle, which is then dif^'ested with sulj)hiiric ;i< 1 
(H. 19 , 1050 : 20, ; or tlie benzyl chloride is converted into lx n/\ 
mai^iiesium chloride b\- m.ii^iu'.^iiim in ether solution, and COo is ( 
ducted throiiydi (H. 35 , -tb(i4) : 


Qlbi'H/l 




‘ (yn.,( HjCo.H 


It can .ilso be obtained from pheiul-chioracetie acid ( f,ll,-, ( lit ] 

( <).,11 (P). 14 , 240'. from pheii\l-;.;l\ ( oHk acid or alniond .k id ( (jli,,' ii 
(Olfl.t Ct.df, and j>hen\ l-L:l\'o\\ lie ac id t OJi, b\ icdm tioic 

It is produced wlhUi phenyl-maloliic acid is lusitid ^ee method I v, 
;md It .ippears in the de( ii\ of .ilbuminates (H. 12 , It ni,i\ !u 

prepared, furthermore, from briuno-beii/ene, (hloraietic oter, aiiii 
copper 'H. 2 , 7 ;Ni : I'V he.itin^ aceto-plu-noiie with yellovs' aniniMniiiin 
sui|.)hule ; . 111(1 l)\ oxidi-vitie j)hen\ l-j)\ ro-r.iceinic a( id with lid'.' 

( hnanic at id oxidi-'e" it to beti/on .it iil. < hloniie, with he.it, ' fii 
vert'' It into phemT< hlorat ctii .itid, while in the idd the halo.c re 
re{)lat f tin aromatic liydro^eii. 

Tolyl-acetic acids, alpha-xyilc acids !*(;() jp ^ 

iaornt-Tii at nC ha\’e bt'eri obtained from the three w leiie bri»niidi " 
The i>rthc-'.i(\(\ melts. It .ScC, tlie meta- at bG. and the />aru-at (ii (P 20 , 
2051 ; 24 , ^/)bs). 

p-Xylyl-acetIc acid d 4 ( „!!,( m.jc uS', fn"' 

aceto-j)-x\ lol and .Am^S (( . 1M07, II. 4111. 

Hydro-cinnamic acid, ^-phenyl-propionic acid f sUsd llj t Hj.t fbli. 

m.p. -t/' and h.p. 2. Soy is isomeric with a-j)henyl-propionic .leiil, il" 
three alph.i-xvii< at ids, tin- three etlivMxii/oic at itis, and the sis 
dirnethvblx rizoit ai ids. It is oht.iined : from einn.imii ai id < fiH.d ** ■ 
( HbOOH hv rt 'liK tion, c.i;. with el«'< trolvln hydropn n evoh ' d .t! .1 

cathode (f . II. 10;), or with sodium amalpeim or 111 (H 30 , 
ib.So) : from pln nvl-f-thyl-mapmesinm hnnnide t „H6< llo.t ll.jAl.i-'f'’ 
and ( i)^ (< . [(<04. f. I403>) : from propio [ihenotie with \ellow .Anid 
from (ihenybethvl ( yatiide (A. 156, 249); from hen/.yl-af clo-a' ‘ ta 
ester (li, lb, 75<S) and beiizvl malonic ester (A. 204, 17b) ; also from 
beiizvl-aretic ester, w'ith sodium (A. 193, 300) (see, further, meihot^'- 
5, b, 13, ami it)) ; and in the decav of alhurninoid siihstances (Ib i*-* 
t)49). t hr()mi( arid o.vidises it to hen/.oie m id. 

The ali[)hati( haloid hydro-cinnamic acids, rcadilv olitained l)\ ^ 
addition of haloid .icids and halogr ris to rimiamio acid, W'ill he desi 11 " ‘ 
after phenyl-lactic and phenvl-Klyceric acids. r n II 

Hydratroplc acid, a-phenyl-proplonlc acid (\,ll5< lI(Giri) ‘ j 
h.p. 2b5‘’, is an oil, volatile in aqueous vapour, It results fi‘>iii 
reductiofi of atropic acid or a-phenybarrylir .arid f ! 

and in the action of hydricKlic .acid upon the jirussic ' ''A 

product of aceto phenone — the nitrile of atro-lactinic add (A. 250 , i. 4 • 

Higher homologucs of these acids are usually made accorchnt, 
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the folIowinf( reactions : -(i) By reduction of homologous cinnamic 
acids (c/.r.), which ('an be readily prei)aicd by Perkins’ reaction from 
the aromatic aldehydes. (2) By the reduction of lujinologous almond 
acids, obtaiiu'd from homologous {dienyl-glyo.w’lic acids. The latter 
result upon o.xidisiiig homologous acetyl-benzols with potassium 
permanganate. ( ;) ITom tlie alkyl-j)henyi ketones witli yellow AnuS. 
j|) h'roin alk\ li<ed l)enzyl cyanides, which ana taroduced b\- the action 
(jf alk\logens u])(.)n sodium-benzyl c\anidr. ly) By thia action ot 
l)(aizenc' and ahiininiuin cliloriih* upon .ilipiiatic lactones and olefin- 
carbo.wlii' acids. 

y-Phenyl-butyric acid ( «H...('ll2.( H,.( ll.,.( OOII. m.p. 517", is 
formed b\- the reduction of phenyl-bm\To-lactone or of [)lien\ l-crotonic 
at id (('. I. 702) from w-bromo-propyl-benzol. Mg, and CO, (B. 43 , 
ij ’ ;) : also from phenyl-])ropyl ketone witli Am,b (/. pr. Ch. 2, 

80 , Kf/). 

j 3 -Phenyl-butyric acid C^H .yC i 13)1 1 1 .( l i ,.< ( ){ d 1 , m.p. is formed 
[\) by redut'tion of ^-imulul-cinnamic acid iB. 40 , ly'iy) : i2l from 
cnil(.)iiic acid, b('n/ene, and AlA'l^ |C. i»)oS, 11 . 102 p ; ; p from plieiiN’I- 
iM)-prop\'! ketone with .\m,S ; 1 j) l)y the di'^integration of tlu- addition 
prothict of ( !l.,.Mgl and ben/al-maloni*' ester (('. Kioy, 11 . 102 ;). 

a-Phenyl-iso-butyric acid C,.[l,Ci( ll.p.^' ooll, m.ic . l>.p.,o 150 
i.yv, from ben/eiie, A 1 bromi<le. and a bromiso-butyric acid li', ihiKc 
li.i'M/). 

Phenyl-iso-butyric acid, benzyl-methyl-acetic acid C^llst H, 
' lift 1I3)( ( )()l I. m.[), ;; , b.j). 272 . is split up b\ mean> of its (juinine 
''.lit into ojuiialK actiy(‘ c<»m|)onenis a , hioj. 1. 

T Phenyl-valerianic acid t „ 1 { r,it m.jc So . b\ It (inctitm 

"1 idiein 1 -t iirnahn with 111 iB. 29 , it'75. K. i p. 

a-Phenyl-lso-valerianic acid d li.,c.( ll.( IlfCJl.uOOlf. m,]>. so , 
'till a methyl-/^-phenyl-butyric acid cii ,cili( \,ll.'C}|i( 1 1 pcoDil. m.p. 

■12', trom iso-prop\ lidene-acelu' acid and ludinn ac id with be nzene 
ind .\l,{ l„ (C. ii, 1100). a Methyl7.'-phenyl-buiyricacid t ,dl.t'll, 
* 11 Il(Cli.,)C()()ll, in.p. (>7 . from plieiix 1 iso but\ 1 ketone and 

Ani,S (/. Ch. 2, 80 , i()S). 


{ h ) DgRiyAiiyKs oi- mi: .Xkomaik Mc'Nch akho.xvi k Acips. 

1 he d('ri\ ali\ ( S of benzoic ac id and its homc»lc'guc s .urangc' tlu'in- 
''ihes into ^i(tiip> j'he lirsi gnnip ccmipMs.es tfuix' C('m|X'miuis 

''■'iihing from tin- altc-raiion (d flu- carltowlic gre uj' (si'c' .AccUu' acid, 
'" 1 - 1 ), and the sec ond gr(Mip tlu' aromatic substitution picHliu ts with 


' xeeption of the phenol monoc.u bo\\ lie' ac ids. I hc' first group 


tile 

'laities itself into ,\, the b(m/oyl-('(mi])c)unds ; 1C the ben/c'iiyl I'e'in- 
paiinds and tlu' deriyatiyes (d ortho benzoit' ac id. I'lic- chemisti\ of 
''ingle earboxylic' acid has been so fully dexa'lopccl as tluit of 

l'''tl/c)ie ;u;id. 

BkNZoYI (('Mroi'NPS. 

b llSTKRS OF THK MoNOHASlC AkoMAIU' AoIDS (^V>i. I.). Tho 
’' ‘i/oie ,.st(.rs()f tile alcoliols and plu’iiols can b(' prcparedlike flu' andic 
' l.ike till' latter, they are frecpicntlx cmployi'd in dc termimng the 
'tinnier of alcohtdic liydroxyl grouiWdmscmt in a ('omimuiul. 1 ht'\‘ are 
^'bill'd (r) by the action of iiydrochlohc aciil tipon an aleoholic solution 
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of benzoic acid. In tht' substituted benzoic acids the following rule is 
found : Ortho-substituted acids take a longer time to esterify than 
in- and p-substituted acids (/. pJiysik. Cli. 24 , 221). In the diortho 
substituted acids, like mesitylene-carl)oxyh(' acid, 2. ()-dibronio-, 
2, 4, ()-tribromo-, and 2, 4, b-trinilro-benzoic acid, the ester formation 
is usuallv so slow on boiling with alcohol and lU'l that it is practi( .ill\ 
non-existent (H. 28 , 14^)8 ; 29 , ij()0. 2 -;ol ; 33 , 202f) ; 42 , 417 ; ('. 

II. II 17). Hut the ester form.ilion is (sisily aci'omplished by heatiiif; 
these ai'ids to iSo^’ 200 with alcohol, even without a catal\s,r 
{/. physik. (It. 66, 273). Tlu* esters of these acids are also obtain. d 
nxuliU’ (2) from the silver salts with halogen alkvls, or the alkali s,llt^ 
with dimcthvl sulphate ; ( ■;) b\ trtxUing with di.izo-methane (H. 31 , 
301). Furthermore, the esteisof benzoic acid an* jiroducial (.|) 1)\ tlu 
action of benzo\I chloride or Inuizoic .uih\dride upon alcohols, a!... 
holates, phenols, and pheiiolates. In carr\ ingout the s«'cond nacti.in 
it is advisable gradually to .idtl sodium hydroxide', and shake di. 
alkaline, aijiieous vulutieui of the alcohols with beiizoN 1 chloride uniil 
there i^ a permanent alkaline r.-actioii (Haumann, H. 19 , 421.S). In tlm 
manner, aUo, the benzovl etlters of the j^oly-.dcohols, the jhiInow- 
aldehvdes of the glucoses have Ix'eii obtained, and nearl\ all 

have been (omph't' lv benzovl.ited (H. 22 , K. btiN). 

Methyl-benzoic ester bolls at I ub . 1 he ethyl ester boils at 21 ; : th. 

n-propyl ester at 220 ; the n-butyl ester at 247 . Glycol dibenzoate 
melts .It 7 ; |B. 23 . 2408). Glycerol tribenzoate melts at 7(1' (H. 24 , 
770 ; ( . i<)o2, 1 , 12241. Erythrol tetrabenzoate melts at 187 . Mannitol 
hexabenzoate melts at 12.} . Glucose pentabenzoate nn Its at i7<j . 

Methylene dlbenzoate ( H.atx ix ^ll^g m j) i/ti , b\ heating h( n/o\ l 

chloride with trio.w-methylene and zinc < hlornle, .an intermediate |)ro- 
diK t bring ( 14 It^tX'tX^jfl. (F. l<)Ol, II. tub. t) 82 ). 

Benzoyi-glycolllc acid f, 1 I 4 ().tx IF.Co.JI consists of large prisms. 
It results when nitrous and acts upon hippiiric .acid. Phenyl-benzoic 
ester melts at 71 and boiK at ;i.| (.\. 210 , 233 , It. 24 , 4)83). The 
benzyl ester melts at 20 and IxaU at ;2 4, dt, 20 , t)i7). It o( a uis in 
Fern babarn (A. 152 , i ;o). b'ur the lH nzo\ 1 (impounds of the homo 
logons phenols, see I’heiiols. 

0-, m- and p-Tolulc methyl esters, b.p. 21 ; and 221 . m.p. .{}' 
(('. 11)01, II. 200). 

Phenyl-acetic ethyl ester 112* ben/,vl 

cyanide, alcohol, and IH l (A. 296 , '/>!). Fheiivl ester, m.p. 48 ', b.)'.|6 
r8o\ Fhetivl-acetic ester adds itself to uns.aturatcd kclorics and 
arid esters (H. 42 , 440b) With ethyl nitrate and potassium ('thylate 
it gives phenyl-nltro-acetlc ester (Vfr,< IhNttjjt txHv’, which easih 
eliminates the carbox-ethyl group and forms phenyl nit ro-melhaiie. 
With ethyl nitrite and K ethylate, iso-nitnephenyl acetic <stcr 
formed (H. 42 , 1940). Phenyl-proplonic ethyl ester, b.[). 248b 

2. Aromatic Ann Hai.oids ok IIai.oii) Anhvkkidks n i'ik 
Aromatic Acids. The methods pursued in the preparation of tln sc 
b^xlies are similar to those employed for the corres|H)Mding fail.' 
derivatives. 

Benzoyl chloride < Vlj.( 0( 1 . melting at F* and boiling at ib8 , 
is isomeric with the chlorinate<i lunzaldehydes ( l.( „Il4.I 110. H 
liquid with {K netrating odour. It is formed from benzoic itcid, pnc>- 
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phorus pentoxide, and hydrochloric acid (B. 2 , 80) ; from benzaldehyde 
and chlorine ; from sodium benzoate and phosphorus oxy-chloride ; 
and from benzoic acid and phosphorus pentachloride. The action of 
phosgene and aluminium chloride or oxalyl chloride (B. 41 , 3566) upon 
benzene hydrocarbons, and of anhydrous oxalic acid upon benzo- 
trichloride (A. 226 , 20), are only applicable in the preparation of the 
chlorides of benzene-carboxylic acids. 

With antimony chloride, benzoic acid combines to form C^HjCOOH. 
SbClj, m.p. 71'^, which, on heating, yields benzoyl chloride (B. 35 , 
1117). 

The history of benzoyl chloride, the first-discovered chloride of a 
carboxylic acid, was given in connection with the fattv acid chlorides 
(I. 257). Benzoyl chloride is readily accessible and very reactive ; it 
is therefore one of the most freciiiently used compounds in various 
reactions. 

0-, m-, and p-Toluyl chlorides boil at 212", 220". and 95'’ (10 mm.) 
respectively. Phenyl-acetyl chloride C ellj.t lUt 0(1 boibs at 102'" 
(17 mm.) (B. 20 , r3>8()). 

Benzoyl bromide ( gllj.COBr, nuTting about 0 and boiling at 2I8^ 
results from the action of phosphorus tribromide upon Ixaizoic acid 
(B, 14 , 2473), Benzoyl iodide, consisting of crystalline flakes, is pro* 
(iiici'd when potassium iodidt‘ or magnesium iodide acts upon benzoyl 
chloride (B. 3 , 2()() ; ('. i()oo, II, 11321. Benzoyl fluoride, from benzoyl 
chloride and AgF. boils at 1.^5'". 

So far as concerns j>ropt'ities. benzoyl azimide or benzoyl nitride, to 
be treated later in connecti^m with Ix-nzoyl-hvdrazin, attaches itself to 
the halogcm anhvdrides of benzoic acid. 

The acid chlorides an<l hahhd anhvdrnhs connect the mixed 
anhvdrides of aromatic acids with inorganic acuU. 

Benzoyl nitrate ( *1 bght yellow oil, is formed by the 
fr.insformation of beiizovl chloride with <ilv( i intr.ite at low tempera- 
tures. On heating, it dtromposcs into nitric oxides and benzoic 
anhsdride. \\’att*r dccomjH>s('s it into benzme and nitric acids. It 
nitrifies aromatic siibstaiu'cs (B. 39 , 37<)8l. 

Benzoyl nitrite CjlIjCODNO, an unstable oil, fi(un silver benzoate 
and nitrosybchloride (('. iqo.p II. 51 1). 

Benzoic-boric anhydride b^B. m.p. i.pv. by heating 

benzoic acid with aceto-boric anhydride (IT 36 , 222.(b 

Benzoic-arsenic anhydride (UeHst tHb^As. m,p. 155', on melting 
benzoic acid with accto-arscnic anh\aliid(‘ (t' ioo<». I. 21). 

3. Acid Anhydrides (I. 25<d Benzoic anhydride 
tiieltmg at 42" and boiling at is obtained from benzoyl chloride 

and sodium ben/.oati' or silver benzoate ; fn'in benz(\\ l chloride and 
benzo-trichloridc > upon digesting them with anhydrous oxalic acid: 
ftniu hi'iizoyl chloride by means of lead nitrate (B. 17 , 1282) or sodium 
‘^drite (B. 24 , R. 371) ; and by the actionof concentratetl sulphurie acid 
t'pon iH'nzo-trichioride (B. 12 , 1495). 

Mixed anhydrides are obtained from Ixn/oic acid treated with 
‘ddiydrides of acid chlorides, pyridin or (phnolin (( .1901. I. 347: 

42 , 3483). Aoeto-benzolo anhydride ( elU.rtKK'OCHj. m.p. lo^ 
P17 I 25 ®-I 4 o‘*, decomix)Ses, on heating, into acetic acid and. 
d<'nz()ic acid. 
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, '2. pyrulin, yields ( Oj cvon al orilinarv tempcralures 

dride'lc’H 'cu cn^ P it and 1,5^ Phenyl-acetic anhy- 

ariae (iflUjC 11/ 0)20, m.p. 72^ (H. 20, ijqi). 

ain/ded'^ir (C.HjCOjd),, melts a( to;- 

and dctlagrates when heated. It is formed from ben/ovl ehlorido aiid 
hammi peroxide or from benzoyl chloride, hvdrof;eii' peroxid,. and 
sodium hvdrate (lb 27. 1511 ; 29. 17.7: 30. zoo,; ; 3^ io.,i).' („, 
tn atmg an ether solution of benzoyl peroxide with sodium alcohol, u,- 
peroxide - produced, to(,-ether with benzoyl-sodlum-hydrogen 

((-.Hs* OljOj C.Hit'OOC.lIs 1 f^HsCOOONa ; 

from the latter, even carironic acid liberates. 

Benzoyl-hydrogen peroxide ( , 11 ., ( 00011 m p 11’ 11° It doolv 

resembles hvdrogen peroxide. A mixture of l,en/.ovl-hvdrogen |ieroxi,l. 
.and benzaldehyde gives lirst two inohcnles beiizoi. 'a, id, I'rolxililv 
It IS also formed m the lirst ph.ise during the anto-oxid,,tion of bcnz.iM, - 
Inde in air : a mixture of b,aizaldchyde and acetic anhydride foriio. 

r"ir' h oni' nl'Ti"' ' “ ■“"''’N'l'eric oxvgeii, benzoyl-acetyl peroxide 
(,H,( 000 ( 0 l|„ m.p. ;,s-, |,v .icetvlation of the benzovl-livdrnen, 
peroxide first formed Hi, 33, lyi,,, ; < p • • '' 

Y Tiiio-.vids .asi, Hiiiiio-,V ins, Thio-benzolc acid (' IM'OSH. 
m.p. 2 .C, IS formeil bv the inter.idion of bcn/ov l 1 blonde and ab nholn' 
pota.ssinm sulphide , also, besi.bs tripheml carbiiiol, from phnnl- 

im' n'rrw’r’"’''''' Thlo-p-toiuic acid 

Benzoyl sulphide. lhui-h,-nzi<i( \uipluinhydri,li- (( ,II,('0),>, m.p, .ps , 

/n ' •''■'ri'le with one inolecnle sodiitm snipindi' 

li. 40. JW...), Benzoyl disulphide (< ,11,(0), S„ m.p. i,(n'\ from llm. 
hnizoif and (jn o.xidation m other solution hv atmosphiTir ().\\f,M) 
m D:' v/'^' oxidation hv pot.i.ssium ferricvaiinic 

and tliio anilifl.', str hdow. 

Dlthlo-benzolc acid, phmyl cinhihthu,^at ui <‘8lf6< SSH, a lieaw 
pnrp f oil, rather nnstahle, obtained from l)en/o tri( hloridi- with 
alcohohc pota^Miim sulphide (A. 140, j.p)) ; from phenvl-ma«ne.nim 
bromide anti ( (H 39, ; as well as by the at tion of hvdroLjen 

pormlphide and zmr rhloridt* upon lieii/.aldehyde (( . rtjoo, lb 

Ti ^ I <-s(er, b.p. ib;' ; luminous red oils. 

I ho learl salt ronsists of purple flakes, molting at jo.p5'h The alk.ili 
salt solution ^r,v,.s, bv oxulation with iodine, thio-benzoyl disulphide 
r tf '^ 7 *. dark-red needles. DIthlo-phenyl-acetIc acid 

* y>bli, a reddish yellow oil, from l>en/.ybmaKnesium chltiiiti'' 

with (S,. bead salt, m.p. i.p)'. yellnwr needles 

disulphide (< ,n,( Il,.( S),S,. m.p. 7« ' (li. 39. 

Phenyl-Holyl-keto-sulphone < ,1I,(O.SO,( ,|I,(TI„ from henzoyl 
Chloride and sotlium-tnluol sulphinate, forms a hydrate of m.p. 

(C. i8on. n. 719). 

b. Ar if) Amidks.- -The methods f)f ft)rmation and the behaviour of 
the and amuks have been sufficiently considered in connection with 
the fatty acid amides. Attention was also called to the fact that the 
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amides of the carboxylic acids could have two constitution formula- 
I bus, benzamicb' has two forniuke ; ^uimuicL. 

I. C.H,C/™. and II. C,H C 

0 ■ OH 

The imido-ethers are derived from th<- second formula (see Silver 
bcn/amide). To the methods mention<-d under the amides of (he 

f,ilt\ .icids must be added, in connection with the amides of the 

heiizol-iarhoxyhc acids, their formation throuKli the action of alumi- 
nium chloride upon aromatic hydrocarbons and nr,-.i < hloridc-s 

Benzamide (yi.CO Nil, mcltinp at ijo and hoilmp at .88“ 
results (I) when heii/oyl chloride is acted upon hv paseoiis or aiiueous 
ammonia, or by ammonium carbonate (s,-, Trihen/amide, - ,, from 
hcnzmc ester and .nunionia : (,,) hv heating benzoic acid and ammo 
nium t n,w:vanate to 170 (.\. 244 . 50) ; (4) Iw sapomtication of benzo- 
nitnlc with an appropri.ite amount of alcoholic potash ((' moo 1 'c-i • 
( 5 ) from urea chloride, benzene, and .-MCI^ 244 , ,0 ’ n , d isk 

... pcarlv thikes, melts a, i -o . and boils 11, Vr , h'is r'aklv sib E 

in hot water, aleulutl, arul ctlur 

sodium benzamlde ( .HY ONHNa or C.II.C: NH,ONa results from 

21 o!',l "ri’'‘ " '’'■"'’."".'I'- .li'M.hed 111 benzene 

inides’, 121 , "‘1’ 

imuifs (H. 23, ioiS , ( k^oo. H. I IS 7 I 

silver benzamlde .'.ll,,! O XILAk .m < ,Hv' C Nlli.t>,.\c obtained 

'"Intioii of beii/.niiide and silver nitr.de 
"Ith a ealciil.iieil .inioimt of sodium livdroMde. n wbite crvst dime 

Kr (k >'■ ■I'kfolhvl 

iinl^!"?!'*'^ ■*' ‘ ■ '-'"-...."I f.o... Ixnzo- 

1, , ', ^ulplinrie .leid, or Iroin beii/ovl eliloruie and beiuo- 

‘._.r.li with aluminium elilonde. When distilled under .i pn-ssnre of 

( Jl, -.fS,,). Sodium dibenzamide l. elI,C()i,NNa is a slnnme ,vl,ito 
ill ‘ " lien sodium ,u ts upon dibc nz.nmde dissolved 

^ iTrlbenzamlde (t'.Hj* <'I|,N, mellnii; at me , results m the aetion of 
toL'efli r' '-.Vi ' i-ohltioii upon s,„iinm diben/amide, .mil 

ts i.'i with beii/.ninde ,ind diben/amide when buizoi l elilonde acts 

1 ” •innnonium rarhonati' (B. 25 , tuoh 
C il ^ (>NH( lineliNat 1 1 . Benzoyl-bromimide 

chlorldA /r . Dibenzamide 

dime hVhJn “ Methyl- ami 

s ^ ONt( li,), melt at ;S ami .jr , 

ain, 1, ^ w.p. lod . from hen/- 

''f^'nts () tl“’ inthieme of alkaline eomlensing 

into il ■ . healing alom‘, or in a»]ueon‘i solution, it tM^ih dissolves 
^ «I1 { nvuriV/'* f hroniio aeiil oxidises it to formyl-benzamide 
-iS din) I ■ ^^hh phenyl-hytlra/in the latter gives 

^11 ( n (V ' ) (■\- 343 , -»j ]). Benzoyl-benzylamine f elld'O. 

"' P- (H. 26, >7.0. 

'^niliii,, in t ®*'**^*'^**^® ^ oHj, phenyl-benzamide, mi iviixing 

^ benzoyl chlorick. It can abH) bo made l)\ the action of 
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aluminium tlilorido upon benzene and carbanile, and upon heatiuj^ 
benzo-])henoxime (C6H5)2(' : X.OH with coneentrated siilpliuric ueid, 
acetyl chloridi', or glacial acetic acid containing hydrochloric acid, l(j 
100'', or with glacial acetic acid aloiu* to ISC'" (B. 20, 2581). Sodium 
benzanillde, see ('. ipoo, II. kjo. 

When ben/anilide is l)oiIed with sulphur it becomes bcnzcnvl-amido 
thio-pht-nol or /x-phenyl-bcir/o-thiazolt'. 0-, m-, aiul p-Bcnzoyl-ti>lHidcs 
('elljCONII.t gll/'ITj melt at i 125 and 158'. 

Diphenyl-benzamlde ( O.N(( glls)^. m.p. i;;", results from 
diphenvl-arnine and benzocl chloride, as wt'll as from dijdu-nvl una 
chloride: (i) by condensation with btuizeiie and aluminium chloriiii 
(B. 20 , 2ir(») ; (2) bv heating with bcn/oi< acid in pvridin solution 
(B. 41 , b pj). 

Methylene-dibenzamide, hippariiffin ( !> -’-i . 

is obtained in the o.xidation of hippuric .u id with BbO^ and dilutf 
sulphuric or dilute nitric acid, and results from formaldehyde, ben/o- 
nitrile, and h\(lrochloric a«'id (B. 25 , or from boiling beii/aninir 

with formaldelude and dilutf sulphuric acid (.\. 343, 22()), 

Ethylidene-dibenzamide ( ll.,.( H(Nil( ( )( gll^fj, m.p. 204' (li. 7 , 

150). 

Ethylene -dibenzamide ( Jlj( ().Ml.( IL,.( llo.NII.i O.CJlj. mp. 
240 when heated .iloiie. or with i>\ (lro« iih^rn acid, \ ields etluieiic 
benzenybamidiiie, b«-n/oii .k id splitting off at tile sanie time il>. 
21 , 2/, pj), 

Benzoyl-lso-cyanate, curhonyl-hcnzanUdt' (',II.,( ON . (d). m.p 20’, 
b.p-if, 88 , from silver cyanate and beii/.ovl chloride, yields dibeii/o\i 
lire, I in water, and benzoyl-urethane ( ,,H.( ()N 1 !.('( m p. iii , 
in alcohol (B. 36 , J2i8). 

Hippuric acid, intzoyU'^lycoaAl CH, ^ tn p. 187'. he- 

compose-, at 24(* into benzoic acid, benzo-nitrile, and prussic .u id It 
occurs in ( onsideiable amount in the urine of herbivorous animab, in 
that of the ( ow and hors«‘ (lvno>i, horse, .ind <iVf>ov, urine), .iml in 
minute quantities in that of man. Bi n/oic arid. ( innamic ac id, t"liie!, 
and other aromatic substances, when taken internally, are elimmateii 
as hi[)iniric acid. It (.in be obtained artifidallv (r) l)y heating beii/- 
arnide with nioma hlorai ctic acid ; (2) by the a( tinn of benzoyl chlfii'le 
or silv(T glycaa ((Hide (B. 15 , 2740) ; or [ \) by adding sodium hydroM'le 

to gIyc»»(:oll, and shaking with l)enzoyl chhunh* (B. 19 , U. .5<>7) ^ 

(4) by heating benzoic anhydride witli glyi (k oil (B. 17 , i()t)2). 

fli'itorv - I.i('big, in l82(>, rerognisid that hipjuirii acid was a dif- 
feri rit Ixaly from benzoic .u id, and. to indicate its origin, named it hii*- 
jairic, .1(1(1. In 18 {(^ he established its c(»nsti(ution. Dr^ssaigiies (184**) 
stiowed that, upon foiling with strong .dkahes or acids, it was resob'<l 
into glyc(x:oll and benzoic acid ( /. /)r. ( h. i, 37 , 244). I" ^'^ 1 '"' 
Stre( ker ((diverted the arid fiy means of nitrous .u id int<t b( n/"\l' 
glycollic acid (A. 68, 54), and in 1854 Dessaignes syntfiesi.scd hii>i">'>' 
acid from benzoyl chloride and zinc glyco-c.ollidc' (A. 87 , ,’,25). 

Hippuric acid ( rystallisi's in rhombic juisins. and dissoh es in 
parts r()ld, and readily in hot water, and akoh( 4 . Boiling acids, ui 
alkalies, decompose hippuric acid into benzoic acid and glycocoll. 

Compare hippurajfin (above), benzoyl-f*lycoUic acid, ^or other traiis 
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formations of hippuric acid. Hippuric acid condenses with benzaldc- 
hydc, sodium acetate, and acetic anhydridr to benzoyl-amido-cinnamic 
anhydride C.HgCH : (A. 337 , 205). 

Silver salt CyH.AgNOg. Tlie ethyl ester melts at 60° {J. pr. Ch. 2, 
15 , 247). It is c()nvert('d by I^Clj into hippuro-flavln Ci.Hi„04N2* 
consistin|< of citron-yellow crystals (lb 21 , 47,21 ; 26 , 2324; A. 312 , 81). 
Hetizaldehyde and sodium acetate chaiiKn- it to benzoyl-amido-cinnamic 
ester (A. 275 , 12). The phenyl ester melts at 104 . W’lu-n boiled with 
FOCI, it passes into anhydro-hlppuric phenyl ester, melting at 42^" 
(B. 26 , 2041). 

With formic arid ester and sodium ethylate, hippuric ethyl ester 
rnndeiises to formyl-hippurlc ester r^H^OhNH.rHlCHtllCOoCjHj. 
which is reduced b\ sodium amalgam to benzoyl-serinic ester CgHjCO. 
NH.CII(('H20H)( OjCjllj, m.p. So . riii* latter is split up by H2SO4 
into beiizoi(' acid and i-scrin ; with it passes into benzoyl-cysteln 
ester CflH5('()NH.( lI(( S2SH)C()2t'2ll5. hi.p. 1854 from which, by 
saponilication with concentratr<l IK'l, we olitain i-cys(dn, or its oxida- 
tion {.noduct, (cj). \’ol. I., and .X. 337 , 230). 

Hippuric acid nitrile ( m.p. 144 . from aniido- 

aci'to-nilrile, beji/oyl chloride, and NallO (B. 36 , Pqo). Hlppuryl- 
hydrazin ( gllsCO.NlB'lL^ (VNH.Nflj. m.ie 102 , from hippuric ethyl 
ester and hviha/in ; cp. hij)j)m\i-phenvl-bu 7 .yh'ne and hippurazide 
(B, 29 , K. 181). 

Benzoyl-alanin ( V 1 /ON H 1 1 ((' Hjlt t H )H , m.p. i( >< • , and benzoyl- 
a-amldo-iso-butyrlc acid ( ^lljCONlB P on 

heating with acetic anh\'dritle, reatlily p<iss into anhvdrnh s resembling 
lactone: benzoyl-alanin anhydride m.p. 3cr, and 

benzoyl-(i-amido-iso-butyric anhydride ^ c a h,),, m.}). 34 (cp. 
die similarly constituted acvl-antliranilic ai ids). .\mmonia, aniline, 
aiul lit! burst tin* lactone ring, with formation of tlu' »imides, anilides, 
and chlorides of the corresponding beii/ovl-amido-acids. With a- 
nnii(lo-a('ids they similarly combine to form ben/oylated dipcjUicles, 

' A' benzoyl-alanyi-giycocoil ( „IId t)Nll ('H(t H.dtH)H. 

Benzoyl-alanyl-alanin ( .If^t ()NH (H(t HalfONll ( 1I(C tH)H. 
(J. pr. Ch. 2, 81 , 4<), 473) 

Benzoyl-asparaginic acid, see B. 43 , I 
7- Acid 11vdha/idi s.- Benzoyl-hydrazln (\H,,('()NHNH2- 
. from ben/oic ester and hydia/in hydrate, *tr by luMting hydia/in 
H'lizoate (It. 35^ 32-10) ; in alkaline solution bc'ii/oyPliychM/in sulteis 
'^,'y)"t'*-reduction, leading to ben/.aMu n/oyl*hydrazin l,,H5ttlNHN . 

. and subsecpienllv beii/.ala/.m (B. 33 , 2301). With exci'ss of 

’^n/.oi(' hydra/.iii forms dibenzoyl-hydraiin (C I'M'- 

. also generated by (he acti«m of lum/oyl chloride upon alkaline 
“V'lra/in solutions (C. I. 1240). On boiling with alcoholic jiotash, 
d yiHds a potassium salt (('rtlist'OljNjllK : the corrc'spoiicling silver 
with iodine gives aio-dibenioyl (C'<,ll5fO)..Na. 

Tri- and t^trabcMoyl-hydraiin. m.p. 2o<)' and 238 . are ob- 
d dy further benzovlation of dibenzovl-hvdra/in (('• ipo-p U. P7)- 
sym. benioyl-phonyl'-hydrailn, m.p 108 (H. 19 , uc\)^ oxid ation 
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with mercuric oxide or nitrous acid is conv'crted into benzoyl-azo- 
benzoi CgHjCONd'eHj, red prisms, meltint: at So"’ (('. iqoi}, II. 8.|) ; tlii 
latter |L,uves with HCl an addition product which chant^us into o-chloro* 
phenyl-benzoyl-hydrazin (R 30, 419) : 

C«H<,COXH.NaC,H5 -> C.HsCONIINiriC.Il,;^:!!. 


Unsym. benzoyl-phenyl-hydrazln, m.f). 70 (H. 26, 045 . 1C 8 ro) 
Dibenzoyl-phenyl-hydrazin <\.Hi.('().N((\.,H,,).NTl(‘()( .jll^. m.p. i;; 
Benzal-benzoyl-hydrazin ( ,jH,( ( J.NHX.CIU V.H,. ni.p. jo ; , 11,111 

beii/.oyl-hvdra/in and bt n/aldrhvdc. or Irom i)en/ala/in with brii/M\i 
chloride (C. 1900. I. ; ; j). ^lu•corre■^j)oudiIlll >il\'ci ^alt t r.H.d b)X.\jX 
CIK'gllj p<is>es with iodiiu' into diphcnxl-furo-duizul ('dht ^ 1 1 j| 


and with ben/ovl chloridt- 

Phenyl-acetic hydrazide, m.i». iiu . 
Hydro-cinnamic hydrazide, m |) lo ; . 
8. A( iDvi. • .vziDi s. Benzoyl - azide, 

N 

( ^^8 , m p. Jo , i', fornii d uhrii 

N 


into (lipJu'H\l-hinz()\l-iiiliyiln)-fi(hi-Jui: : 

70, ,;o. 5 ). 


ht'nzoxl 

■'odiiim iiitMto, and 


acid, act upon ben/ovl'h\dia/m IR 23, Ii-> odour i-; iiitrn-dv 

like that of bon/ovl < hlorifh- . it \ o1,i(i]im - in p.ut with aijin iMH v, 11^,111 
without do« oinjw.Mtiou, and rxplod' - with -lijht drtou.itiou ui»on iln 
apjilif atioii ‘.»f heat. It i-> m^ohlbl^• in uat* r. vriy sohildr m elln i, .niti 
ratlnr nadilv Nolubh* in al<oho). It ijivc', ,i mutral reaction. It 
br< .tk-) d'nvn, oii boiliiii,' \\ith alkali* •>, into b* ri/oi* .i* nl and |ioi.i>Miini 
a/*i*imide (fi. 23, .iojp). On lu .itini; m b»-n/«'n*’ "olution it o * ltarl\ 
divided Ilf) into X. ami phenyl iso-cyanate: 


( .H.CON — ► < di,,o».\<; - .( ,n.N 0 " 

N 

(Jk 42, 

lleatint^ with alcohol an*l wat* r had-. t*» tlie evolution of X.,, nin 
the f<;rrnation of the tiaii-.formafion prodiu t'' <tf phenvl iMi-c\'aiMt'' : 
jdieiiviairethane ( ^ ^ hOC^I ami ( .n banilide ('< )(X 1 U J 1 

Hoilini.,' with a<id hvdra/,i*h > vi' hU acldylatod seml-carbazldes (Ih 29 , 

K, rySij : 

^ ‘ < OXHXTl. X, . (VliXHCOXHXTK 0( ,,li, 


and p-bromo-benzazide, m.i) d* ( / pr. ( h. j. 68 , 190), Phenyl- 
acetic azide ‘'"I hydro-cinnamic azide ('olid 1 *;; 

(.0X3 witii ah ohol viohl tin- ur«-tharn-s nf bm/.vl-amine and phenvh 
ethybamnn' (J. pr. ( h j, 64, 297), Tin* .izidos (an also lie obtaiiiol 
by the a* tion nf salts of dia/,o-benz(»l up(»n the ac id hvdra/.ich’s. 

Hippurazlde Cflil/ 0 NH.( iij CO x.,. m.p, >)8 \ re sults wln n sodnini 
nitrite* arnl arc tie. a< id ac t upon liip[iiirvl-liydra/,m. It is decoinp'*^''' 
by mineral acids, alkalies, aiiirn<»nia, and amines, with the elimin 'bon 
of hydrazotc acid. When l)c*ih-d with alcoliihls, and with water, 
evolved, arnl there result hippenyl-urethane C,H.CONHCHjNnf ^ 
and dihippenyl-urea (C,H,(:oNTi(:H,NTI),CO (H. 29. R. iHj)- 
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The action »t hippura/.i.lc upon glycocoll, glycyl-glycin, alanin, etc 
(Vol. I.), p:ives the benzoyl derivatives of di- and polv-DeDtides HIcp 
QH/:ON dICHXONIICH,C()OH. Qllx^ONdlCHXXKHCH CO ^ 

uj^a: 2 

(). XiiKiLKs 01 THK Ahomatic Monocakboxylic Acids The 

arninatic nitriles are eoniiected by miiiien.n. reactions with the prin- 
tipa claves o the iiroinatic derivative.. Thev are produced, like the 
111 riles of he fattv acid., (i) from the c.,rr. sp„ndm,t( ammonium salts • 
''ll amlde^ by the withdrawal of water 

with 1 o( I I5. ;‘nd M)( h, (H. 26 , R. 401) ; (j) hv action of bromine, 
ami caustic alk.di. uiion tin- primarv iih. nvl-alkvl-amines ; (4) from the 
aldoxnnes by the action of acetvl chloriih- or acetic anhv<lridc There 
is also (5) llic nicthoil o( <li>tilling an, malic nmm.c'arhcvsvlic acids with 
potassium siilplm-cyamdc. ,.r. Iictl.i, with had sulpho-cvanid’c (H 
17, ijbh) ; . 1 • 


->t alCCO.,!! . (('NS)jPI) .>(',IIj('.\ . 2C0, . |>hS+H.,S, 

\ml,:,r-sy„thclu- Mclho.h. (u) Tim direct replacement of the 
lialogens in tlie hen/ul h\’drocarl«,ns Iw the evaimgen group is of 
fxceptmn.d occurrence eg. when ciih.ro- and l,n,mo-ben/nl are 
Conducted over stronglv igmt.d iiotassnnn ferroevamde. or when 
Innzol iodide is lieatid to 300 witli silver evanide. tile product being 
<A‘‘^ii')-benzol. ^ 

llowevei, the pheiivl-carbinol chlorides .,.g. t',ll,('U.,Cl-are as 
leadily transposed, as the alkylo,g,-ns, into mtrih s of tile iihenvl-fatty 
iK ids liy means of potassium evanide. 

IIk' nitriles are also intimately related to th<' anilines, sulphonic 
and phenols, nius. aniline vields (p idienvl-carbylamine, 
1, upon the ai)j>lication of heat, m learianyed into the isomeric 
11 rile. I hey are also prodncnl (S) on InatiiiK the tliphenvl-thio-nrcas 
"tn /me diist ; (9) by desulphnrismK the pheiivl imistard oils with 
''TPei ; (lo) by distillin.i.: the formanihdes with eoncentratfxl hvdro- 
' ‘‘nd or with zinc dust (Ih 17 , 7.p . (in bv .Ueomposint: dia/o- 
i/am rhloiidi* with potassium eyamde and eoppei sul})hate, 


(7)1 ^ ('.IRNC 


(») 

‘ (OH.Mff.CS 

( ,n.NM, 

ch.nh; (,,)^ 

^ < .IRN : < s 


Ml 

(’.IRNH ( III) 

- n,(' 

(n)' 

1 

,| 

Kt N 


''•do 0 idkali-lien/.ene sulplionales with potassium ey.i- 
Phosnl ,Y. of j)o(ash ; (14) lh»‘ distillation (d the tnphenyl 

rvTT ■ ‘ ^ potassium cyanide or ferroevanide ; (i.)) alkyl benzyl- 
'des are form...! u.. *1..* r , , wMiiule and 


OVaridi- 1 > .vinvil Itl I MH > itllllll , .j / .llfV > 1 I'V 11/. > I 

'^Ikvl ^<^itued by the interaction of s(Hlium-lmn/yl cyanide and 

<'.icoi(c.fi,ouN' ; i^s) the 

Sroiii)^/ tlK* benzole are dinclly replaced by the cyanogen 

’ “ cyanogen gas be conducted into the boiling hydrocarbon 
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mixed with aluminium chloride (B. 29, R. 1S5) ; {h) in the action of 
mercury fulminate C : NOHg upon benzene and anhydrous ACl,, benzo- 
nitrile (80 per cent.) i.s formed, w'hile hydrated AICI3 leads to the for- 
mation of henzaldoxime (B. 36, 10). On the action of chlorine and 
bromine cyanide upon benzene hydrocarl)ons in the presenct' of A] 
chloride, see B. 33, 1052. 

Properties and — The benzo-nitriles art' indifferent, a^urc- 

ably smelling litpiids, or solids with huv inelting-p'*iids. Their reat tioiis 
are very numerous, but it may be mentioned that boiling alk.ilies or 
acids convert them into the corresjxmdmg aromatic aciils, while tiasct ut 
hydrt^gen, best from .ilcohol ami sodium, changes them to itninirv 
amines. They yield amide iodides with hvtlriodic aciil. 

They combine witli alt'ohols and llCl to form imido-ethers, with 
anilines to amidines, and with hydroxvlamine to amidoximes. 

Benzo^nitrile, cyano-henziil N. boiling at i<ir . with sp. i^-r. 

1*023 (o'), is isomeric with pheiiyl-carbvlamine, ami is best olu.iiii'd 
from ben/.ene-sulphonic acid by method 12. or from benzoic ai id In 
mt'thod 5. It is an oil with an odour roembling that of oil of bittrr 
almonds, 

When it isdi.ssolved in fuming '.nl[)huric acid, or boiled with sudiuni, 
or acted uj>on by oth«*r condensing agents.*l)eiizo. nitrile j)olyni< iM ' 
to cyano-phenin CjNjft jjll^ij. I'pon nitration the i^ri»duct is .liiu'ia 
exclusively m-nitro-benzo-mtrih'. l-'or othiT tral^po^^ition^, >ii, 
Benzo-imido-etheis and Thio-t)»*nzamide. 

* Alphyl-cyanides : 0 -, m-. and p-Tolu-nltrlles, cvano-toluols Cll, 
CjH/'N boll at 203 , 21.;, and 2rS . I'he p-bo<ly im'lts at -’<) 
p-Xylo-nitrile b(;ils at 231 (B. 18, 1712) 1, 3-Xylo-4-nItrlIe melt' at 

23" and boils at 222’ (B. 21, 30^2). Cumo-nltrlle (ClIjlj.CH f t VI, 
V T-N boiU at 234“. 

Nitriles of Phenyl-fatty Acids. Benzyl cyanide, phenyl-acelo-nunir 
('VTjd HjCN, l).p. 232 , with specific gi.ivitv 1*013 (!<'' ), IS i^oincia 
with the three tf)lu-nitrih>. It occurs m tin* ethereal <»il of xah iI 
cresses { ‘Iropcrolum tnajus ,iml I.eptdium sativum) (B. 7 , I2()3 , 32 , 23;>5) 
It is artificially {irepared from benzvl chloride with potassium cv.inidc. 
It yields tohiic acid bv sapomfieation ; bv redm tion ^-phenvl-cthv!- 
amine is the proilm t, and up<in nitration it is chietly p-mtro-beii/vl 
ryanule which results. 

As in areto-acetic ester .ind malonic e>,t(*r, the hydrogen of the ( IE 
group, caunbined with tin* negativa* groups ( and ( N. is very le.tdily 
rc’plared. Thus, soflium < thyhite produces the monosodium deiiV'i" 
tive, which may be transp<»sed l^y alkylogcns to alkyl-benzyl ( y inide^ 
(see metluMl 13) (B. 21 , I2<>i. K. 197 ; 22 , 123.S ; 23 , 2070). Niti'"'" 
acid, acting upon a sodium etliylate solution of benzyl cyanide, I'le- 
(luces iso-nitroso-bcnzyl cyani<le (see Blienyl-glyoxalic arid). Sodnini 
ethylate, acting upon benzyl cyanide and benzaldehvd<*, piodint^ 
a-phenyl-cinnainic nitrile ( (( N) : (Tl.f VU 22, K m)- “ 

adds itself to a, )8-unsaturated esters and ketone's lik<; Na in.iloiiK 
t*stcr. ^ ^ 

Methyl-benzyl cyanides, iolyl-acdo-nitriles Cllj.CjIIi.f Hj.t N 
fj*b^>dy boils at 243'', the m-body at 23I'', while the p-coinpi^'”^'^ 
melts at 18^ and boils at 243 ' (B. 18, 1281 ; 21, 1331). . . . 

^Phenyl-propto-nltrile, hydro-cinnamic nitrtU ^ ' 
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h.p. 261° (corr.) occurs in the ethereal oil of spring-cress, Xasturtium 
officinale (B. 7 , 520 ; 26 , 1971). 

a-Phenyl-propio-nltrile, hydratropk mtrile CgH5CH(CH3)CN, b.p. 
23C’ (A. 250 , 123, 137). 

In addition to the ben/o-nitriies, the classes of bodies 10 to 31 
arrange themselves with the benzenyl comj)ounds. 

10. Amido - haloids, ii. I mido- chlorides. 12. Phenvl - hydrazide 
Imido-chlorides. 

Benzamide chloride Cgn^f'Cl^NHj (:o resultN when hydrochloric 
acid gas is conducted into an ether soluti(tn of benzo-nitrile (B. 10, 
iS()i) ; it is probal)ly the first product resulting from the action of PCI5 
upon btmzanude, which, however, is partly s{)lit into benzo-nitrile and 
liCl, while another part unites with the I’Of'l, formed to form phos- 
phurettod compounds like CjMjCCljNHPOCU and CglljCCl ; NPOClj 
(C, 1909, II. 813). 

Benzamide bromide ( „Hj,( BrjNHj. ni.p. 70 (A. 149, ,]07). Benz- 
amide iodide CjH^CIoNIlj imdts with decomjiosition (B. 25, at 
140 It is produced wlien benzo-nitnlv is jxnired into concentrated 
aqueous hydriodic acid. 

Dimethyl-benzamide chloride ( glij.CC U NiCH^lj. nn]). qbC from 
the amide with phosgem^or Pt l^. On heating, the dialkylated benz- 
amide chlorides split off one or two iiioh'cules of chloialkvl and decom- 
pose into alkyl-benzimidt' chlorides and benzo-nitrile, the hitter being 
partly jKilymerised to cyajdieniu (B. 37 , 2812} : 

(VUO'laNtClIJ, — C.lUtei ; NOI., -lii'C. C.H/N. 

On the utilisation of this reaction for tlu' iircaking up of cyclic 
secondary basi‘s, see Piperidin. 

Benzaniilde chloro-iodide ( slid hll NN( m.p, 10b with 
(lecom[X)sition, from benzanilide-imido-chlorid< and III ((’. 1005, 1 . 442). 

Methyl-benzimido-chloride (. jHjt 1 1 : N< H,v from nn tlnl-benzamide 
with PClj. 

Benzanlllde-imldo-chloridet jHst ( I : Nd m.p. 40 and b.p, qio'h 
's produced when Pt l^ acts upon heii/amlidc (Wallach, A. 184, 79). or 
'ipon henzo-phenone oxime Nbh Waltr or ahohol will 

flecoinpose it into hydrochloric acid and lx nzanilidc. bor other 
hanspositions of benzanilidi' - iinido-chhmide, comp.irc thio-benz- 
‘inilide, etc. 

lien benzanilide-imido-chloride ai ts upon stHlium aceio-acetic 
'‘'h'r, the products are anil-benzyl c«unpounds. ketonic acid deriva- 
ti\es, which change to phenvl-tpiinolin carboxylic aciils upon the 
‘dd^li<'ation of heat. 

Benzo-phenyl-hydraiide-lmldo-chloride t Jli^A 1 : N.NH.i m.p. 

hP . is formed when alcohol acts u|X)n the reaction product of PC I5 
IwMizoyl-phenybhydrazin ( ^HyC'C I : N.N(C'jH. 0 PO( U (B. 27 , 

DIbenzo-hydrazide chloride (^lUcTl : N.N : ( K cVls. m.p. i2f, 

sym. dibenzoyl-hydrazin and PC'lj. It can easily Iv transformed 

heterocyclic compounds On Ixhling with water it yields 

p lenybfuro-diazol ; (2) with PjS^, diphenyl-thio-diazol ; (3^ with 

inonicior primary amines, diphenyl-pyrro-dia/.ols ; (4) with h\ droxyl- 
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amine, N-oxy-cliphenvI-pvrro-diazol ; (5) with lu drazin, diplu*n\ 1 

dihydro-tetrazin (/. pr. Ch. j. 73 , 277) : 


C«H,C 


N -N 
vCl C.\ 





QH.Cv rcji. 


Diphenyl-furo- 

[bbjj-diazol 

Diphenyl-thio- 

[.bb,]-(iiazol 


NH, _ 
N}I,< >H 
NH NH, 


(dec 

( ,HjC 


N.N 
NH 
N.N 
N(()H) 

N ~ N , 
NHNH 


CC*H, 

CC.H, 


c-Diphonyl-pyrro- 

[bb,J(liazol 

N-()xy-c-(lij)lh>nvl- 

pyrroybb,;-diazul 

N, K-Dihydro 

c-diphenyl-tetra/in. 


13. Imido-ethers of the Aromatic Acids (YdI. 1 .) Thvimh/o-cdicrs 
(thnr If( I salts) result Iroin the action of l|( 1 u})on a niixtuir of a 
nitrile with an alcohol (Pinner, B. 16 , 1054; 21 , jf>5o ; 23 , 

Their methyl '^ulphates are obtained by addition of dimeth\l sulpli.ue 
to primarv- and secondarv acid amides. 

Water deiompos.-s the MCI iinido-ethers into acid esters and 
ammonium ( hloride. Bcnzalkvl-imid<w hloride>, witii sodium alc(di.,i- 
ates, chance into brn/alkvl-imido-ethers The latter are transp(.se(l 
info terti.iry ben/.amido.> by tlie aetion of alkvl iodides or b\ leat 
(C. irK)3, I. 8 J3, Sj()) : ' 


(yH,( 


NTH, 

(T 




NCH, 

orii, 


► <',h,C()N(ch,p,, 


Sodium amalgam in a. id >oluti<»n n-diKa s brn/imido-ether to beii/- 
ald«-hvde (li. 35 , 7,0 ’oj, U’lth ammonia the benzirnido-ether^ \ i« lil 
bonzamidin (y r .) , with hvdro.xykimiiio, benzamidoxime ; with 
hydra/in, ben/envl-hvdra/idin ((/.i-.i. The following bodies should he 
viewed as imido-< thers of aromatic carboxs li* ai ids : 


C,H,( 


O < Hj 
N-(H, 
/t-I’hcfiyl-oxa/olin. 


< db < 


/Cl 


O ( H, 

N CH, 
/i-Dtifnyi pcntoxazolni 


/o Phenyl iHMizoxazoI. 


Benzlmldo-methyl ether < 4n5< iN H )( )( H,. h, j). „ pt) \ and benzlmldo- 
ethyl ether fNIDOCdl^. b.p.„ 102 ’. are oils predpitabd from 

their cfilorohvdrates bv soda sobiiion. Tlie ethyl I'tlur is also 
obtained fr(un silver b« n/<imide with j thyl lodidj-. Similarlv, silver 
dibenzami<le ^uves, with ethvl lodule, benzol-benzimido-ethyl ether 
f\H^bfNfY)C,ffj)or2Hj. m p. f)5’ (( . i8ri8. I. ^h()). n-Methyl-benz- 
Imldo-methyl ether ( ^lUf (Nd Hv l).p.,, 04 h 

14. ItiiAMiDKs f)k THE Aromatic Acids. Thlo-benzamldeCftHi d s 
Nlfj or < ^lfd.(SH)NH, melting at i ib", results Jtn < ondiK ting hydrog'H 
sulplmie into an alcoliolir solution of lM*n/.o-nitrile mixed with ammoiU'i 
(Ik 23 , r'jk), and when benzyl-amine is lieated to 280'' with sulpliiii' 
(A. 259 , J04). Zinc and hydrochloric acid convert it into ben/yl 

_ N— S. 

amine, ifKline into dilxmzcnyl-azo sulphirne (q,v.) dT-^**** 

(H. 26 , 1^88), ethylene bromide into ^-phenybthiazolin (i^vc 

below), tnmcthylenc bromide into /x*phcnybpenthiazolin (see Imide- 
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fillers), and (‘tliNhaK'-diaininc into bcrizcnvl-etlivlcnc-dianiine {ry.r.) 

^NII (llj 

Celle, ^ |P>. 25 , ji.ci). Methyl-thio-benzamidet'gHjt SXH( H3, 

111.]). 7‘) \ Bom iificm l-in.i^ni-sium bnnnidr and nifliivl-ninstard oil 
(H. 37 , .S77). ... 

Thlo-benzanilWe ( SNH.( nll^. nnliini; at consists of 
\( llo\v plates or j)ii>nis. It is formed (1) when I LS acts upon lienzenyl- 
j)hen\ l-aniidiiie at too ; (j) by tlie ai tion of ( S., at no", hydro- 

>ul]tlio ('\ anie ac id Ix inj^ '-imnllaneoiivlv produced (A. 192 , 2p) ; (3) 
when 1 I„S acl^ upon beii/aiiilide (blonde; (pi when acts u])on 

hen/amide ; (5) from the inler.iction of jbeiix 1-mustard oil, Ix n/.ene, 
and ahimininm < hloride (H. 25 , ;5-’Si ( /. pr. ( Ii. j. 59 , {()) from 

j)lu ii\ 1 -miisiard oil and phem l-m.ij.tne>mm bnanide (P>. 36 , 587). It 
is (handed to ben/.\ I amido ihio-ph* noi bv hc.it or oxidation. 

Selenium benzamide t Jly n XII.,, m.j). 102 . ^olUi n medh s, from 
heii/.o-nitrile and 11 .,. Iodine o\idV< -> it to dibenzenyl-azo-selenime 
N-Se 

' I (H. 37 , 2SV*i. 

IS. I.Mii)c)-i Hio-M iiHKs oi- nil- Akom.mic ('.akuoxylic Acids are 
olitaiiiid as chloroh\'drales Ironi nitrile^, mercajitaii', and h\ alrochloric 
at id (compare Irnido ethers). The following compounds must be con- 
sidered as cv( lie imido-thio-etheis of bcii/oic and : 


S CH, 

‘did’ I 

N ( H, 
/ol’heriyl tlu.i/oliri 


S (llj 

i\\\,C (H, 

N ( H, 

/i I ’li(’n\ I-petithi.i/olin 


^ dj ) 

N y I 

//■ 1 'iK'nyl-lH'nzo-thi.izoI, 


Benzimldo-thlo-ethyl ether bfiH.d \XfI)>.( Jl^ n an oil. It readily 
I'lsolve^ itself into ben/o-mtnle aiul nnrtapt.m (A. 197, ;.)8). 

Hv hiaUiiiLt sodium .xanilioponatt s with b* n/alk\ 1 imido-chlorides in 
Ix ii/efic sohition the stroiiple n d-idlouia <1 mudo x.inthi'h sareobtidnod: 

Benzo-phenyl-amldo-elhyi xanthide ( did iXd J! , x X H -dl^. m.p. ()S\ 
C'arnn nd prinus (P. 35, 2170) Benzimido-thio-phenyl ether t 
1 (NlllM'dlj, m.p. .)S’ (lb 36 , ,;.p‘.sb 

b). Amidinks of arom.uie moinx arbow In .n ids are obtained from 
nitnh s, imid() i-thers, imid«i ehlornles .uni iluo .umd( S b\ means of 
'^'iiniotiia and ammonium b.i'-eN, t he to > In .minims ei'iiesjuukl to 
d'*' ' yelie iinidi) (‘theis and imido-thio ( tin r-' : 


NH-Cn, NH C H, 

<dl,,C I cue vH, nxn,c iJb 

, N Oh, \ ( H, N I 

/O ’hciiyl gly„x.ilulm nonn-nyl tctr;ilu<tro pvmuKhn I'honyl-bcnznnulo azol. 

''■thyit n(<.l)onz,^iiiitjiji Trimrlhvlein’ beiu.oinitni 


Bentamldlne,* bai2,-tiyl I’.H.c . imliin.i; 

'0„rm,.,l from its h\iliv<hhrJ.- ('jH.Nj.tU I ' -■11,0. n.nsOing of 
vMivinis crvslals, mating al wlii.li, .inlu.irous lux-ome 

'"I'li'l al (A, 266, I !o). 

■SAr, C.irj.Cl N/\k)NI 1,. |t.-n/,uni>liiio i> a >(rong,T txwe 
ammonia, llvdroxylamine converts it. bv an ('xchangc oj Uio 
K'roup for the lX(()H‘) grtmp, into an ainidoxime. Hon/amidinc 

* tH$ Imido^thtr und ihre DtnvaU, Pinner, !'■ b*)** 

VOL. II. 


U 



290 


ORC'.AXIC CHKMISTKY 


giws with Ih'ii/oI : hcnzamiduu'-diitzo-hinzol (stn- hrlow) ; with 
lH'n/al(h‘liv(h‘ hcuzM-hniz.tmidim', inrlting at 173 ’ ; with phcuN 1 is,, 
cvaiiuh' ; ^'nizcnyl di [^iini\-l-diitnh(i'(\\\rj^' [: N.('( )N 1 i( „I1.,).N I K ( ).XI [ 
(fill., iin-liui- at 172’; with i^hriivl-imistanl nil ; ih-nziumdin-hlh i'\- 
NlD.Ml.Cs Ml.( V!,. inrltiiiK at 125- with ( 1, 
raii'ntiic ( tlu'r ; ih-tiz nnidinc ~ itriUhnu' ( X I 1 1( ( ).,( ,i L 

iiirliin- at s.s ' ; hrat rniivirts it mtn dt f^hnw'lo wiwoiidin "^ \\\\\^ 

pho^,^riir : dihcnzamidin-iirea ( ()(N1I.( (; N 1 1 ,)( ..HsK”. nirliin^ at j.s, 

M\(\dip!:cn\l-o\y-^\\inidin. 

I hr artinii nt IlitrnU'^ a( iil upon hon/amidiii is very rnnarKal'h 
Thr product I. hnizniyl dmxx-tctraz'Hi: acid (mt brl(.w). ' 

hrr.zitnidiH lL(cfi>~nny lonnaiions. Ihn/ainidin hratrd ahin. 
brrnm. s iyano phcnin : hratr.l with acrti.- anludridr the j.n,dii, ; j. 
diphcK\l nidhvl-.vanidiK ■ ubh Irini. ihvlriu- lirniiii.lr : tnuhlir^in:,- 
I'CHZ.iaiiJt}:, nr /i tc(ran\dr>>- pyriniidin ; with acft\ l .u t 

phcnvl-dinufavl-pynnudin ; witli acrtn-ar.-tic rstcr : phcn\l-iiui:\.^- 
tj\y-pynmidi)i : 


11 . .a 

► (\\lyi 

N (• 

N ( 

Cy.in,) plKMii!! 



cvt. 


, 11,, , • ,,» 

' < .ttvt 

N C ‘Vi. 

1 )i}'hfnvl iii,ali\ ! 

• a.iiiiiliM (!•! 



‘ ni, 

25, 1 , 

■ H,, !!,< li,i,, 

- ( yit. ( 

.Ml ( IL 

N cn: ^ 

I’Ih'iivI (fir i 
, livlir j,\ I inii ii!’. 

(li, 20, 

< n,' ■< ,, H, 

n,- , 11 , 

^ t 

X C ‘ 

V- ^ ii 

rtifii\l ihnii t!i\I- 
pytimi'liii 

,>■11, 

. ( ji,( 

X ( “h 

V i ii 

^ OH 

l'hfii\ 1 iiif ilu 1 
u.\v-pviiiiu,liii. 


.Maiiv' nth< r amidiii> b* udf-s b< 11/anudiii am kimwii ; alsn 111:111,1,1!'^ 
a!k\ l, phrn',1, and j)rri/\ | siibst itijf mil prn(lu< ts nf thr >iiii| !' 
<iimdins. As niav b«- lyith' rrd Irmii- tim drsi 1 apt mu nf Ix ii/aiiii'in:, 
tllr amidilis at*' uui; ^liallv r'a< tUr bn^lUs, wllnsc Iiu rstlj.;at mil ll.i- 
rnntributad nun h tn thr < In niistry nf thr iiilm^'t iim ai bnii 11112 
systrni^. 

Phenyl-benzamldln ( ^*5' iMliMK m.p. ii.j ’, In tin a- tim 

of s<;duini upon a inixfun' «»f In ri/.cj iiilnir am! aniliiir (/. pr. b/, J, 
67 , 4951. Oil thr afidiilalmii of })hru\ 1 bni/.aiimlin and the aciriii 
jKiUvirit,' trausposif loMs, sn* ( . 190;. II. .S'o, 

Dlphenyl-benzamidln bjl^t (N( ^njiNilt Jl^. m.p. 144’. < ‘ 

rhrnmnj^'ru, yirldiuK vrllf»w (iyrs by thr intrndimtinn of amidn-rn>iil'^ 

{< . i«9S. 11. 1049) Trialkyl-benzamidin, srr H. 37 , 2f)7.s. 

17. DioxY-iKiKAZoiir Acids, l-nm hcnzcnyldioxy-tcirazoiic 

(.'I is not kn«>wn. Its brn/amidin salt, iiultinf^ 

at lyX’. Is prodnerd wbrii nitrous ari<l arts upon bmzaniidin. .'^ndinn' 
arnal^oim rrduri-s tim |w>tassiuni salt tf) hvnzcnyl-oxy ietrazotic ataa 

C^IIjN'it) f II./), nH’ltin/4 in anhydrous form at 175' with explosion. 
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and benzcnyl-tiircizolic acid (Losscn, A. 263, 7^; 265, 129). These 
hodii'S belong to the class of hetero(-v< lie t. lraz(-ls or ])\ rro-triazols. 

I<s. Hydkazidins ok Amidkazunhs of arorn.itic Tiioikk arboxylic 
acids. -S«‘Veral ivpresmiativ. sof the aliphatic i)henvldivdra/,idiiis were 
(li^cnsscd ill connect ion with phenyl hydra/in. The siinjde aromatic 
hydra/idins result from the action of hydra/in upon tin* imido-i thers. 
The most thoroughlv iiua stigated is : 

Benzenyl-hydrazidln c.n. c or c.ii.c xhis corn- 

pound cannot be obtained from its salts in a jam/ conditi(tn. Its 
benzoyl derivative ('J IjCf: XH)N'11.\H.( ( ).( mdts at iSSh h 
slowlv parts with water, even at 120 , changing into c-dij.henyhtriazol, 
whenxis nitrons .icid converts it into diben/en\ l-isioxinie or diphenvl- 
furo-(bbj)-diazoi. 

In adilition to beiizeii) 1 hydrazidin. pOHiintd in the interaction of 
hydr.i/in and ben/.imitlo-ether, there ado r< suit ; 

pibcnzcjiylJiydrazidin 1 V.IUd (: NI{).N11.N'II(XI1 i'C.CgHj (t rji5 
( (MI.,) : X X : {XH^)( ; ( gllj^. melting at 202 ', and 
ictrnzin Xitrons .icid chang» s beii/eiu l-h\ dra/ulin into pJhiiyl- 

tctrazotic acid {q.v.) : ^ 

NHMl: l-euzeiiyb 

NH hydrazidin 

N HjN (■ (• M Hilx n/envl- 
N . X • « * hydrazidin 

M 1 M 1 1 Mpheiu 1 -diludro- 

N - N ■ 

N Ml 
N S 
Ml X 
X dayil, 

X X 1 nbr !!./( Tu l-i>.uuxiine 
() cyHj I *M'h. n\I luro (hbp diazol. 


c rhenvl-tctrazolic 

at id 

c-Piplienyl-iiiazol 



j 

(‘dlj t 

('dh-C 

OCdfj NH.MI, 1 



1 

Cdh-C 

('dh-t' 

X.XH, \iH>u 

XH. 

(\UyC 

^Ih.c 

n.Mt 

X XH f 

NH,(X)(.'dIj |no.m 

^'dljX 


^ *^>plicnylalihydnt-t<'tra/in is itatliK leair.ingMl In a.cids into 
iso-QiphenyWlhytlro-tetrazIn. It oxuIims on expiwnre to the air to 
'‘'l''i''d\i-tetra/an (Ihnm 1.11.27, 927.; . 28,.tos : A. 297, .’21 ; 298, i i : 


dthc 


XII N 

N~~NH 




X X 


( rji, ^ cxyu,. 


i')- XTthazonk.s, Nil kosazoni-s ok I’ln-xvi. - a/oxi.mhs. rhese 
* 'n\alues of the ben/.oi(' acids are I'bmmcd b\ the same methods as 
‘lie the corres|)onding alijdiati<' derivatives. 

“ nitrazone, pherAi - nino - pavuddcJiydinzonc, 

NNHC H ' XN^-^NT H ' idienyl- 

bnr nilro-inelhanc itsi lf. b\ (he action of diazo- 
ainT ■ obtaineil from ben/aldcluale phcny!-h\ dra/oiu' with 

benl H. ‘M.S) ; intermediate product is. 

"zenyl-nltrosazone (Vlsi'lNO) ; NNllt^U. 

product, phenyl-azo-benzaldoxlme „ , m.p. 

I JeO TK'. • X ; XC*lls 

^nivi ! obtained from ben/aldehyde phenyl-Iudrazone with 

> >htrite and pyridin. Keduction with AinaS converts j>lunvl- 
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Hitro-f<irmal(li'hy(lia/.on(' lirst into phenyl -hydrazo-benzaldoxime 

( ^.\OH)N 1 1 N 1 1( gHj^, anti this is oxidised 1)\ h nie ( hloride lo 

plu u\ i .(/o-Ih ii/aKl«)\ime. Hie methyl ester of phenyl-nitro-formalde- 
hydrazone II.,) ; NNllCglls. ni.i). (u breaks up, on boilm- 

with aleohiil, into tornialcb li\ de and [)lieii\i-azo-ben/.aldoxinu' (1'., 34, 
2010 : 35, io(|i : 36, bj, ()o). m-Nitro-benzenyl-nitrosazone N02< ,ill, 
( (NO) ; XNTK gll^, ni.j). <)N’ with (hcomposition, is transposed b\ 
sodium etlivlate. or pyridin, into phenyl-azo-m-nltro-benzaldoxinie 
NO./\jll^(’iN()H),N : NCglly in.p. rSb' "ith decoinjiositif)!!, 1 hr 
nitnjsa/oues ea'>ilv io-^e lutrie n\i(h-. even when boiled witli ether, .M'.ii 
the re'^idiies undergo various ( oud< n<.itionsi (H. 36, uj). 

JO. Eokma/vi. I)kri\ ai ivI'S or iHK Ako.MAiir Monch ARr.oxvi k 
Acids. Formazyl-benzol c'dijC ^ jj , m p. i;.C, nf 

red tiak'-'' with a ^T'‘em''h met. die ii lie\. 1 1 n ju'otlueed ( i ) win 11 di,!/(). 
beu.oil in alkaline >n! lit loll (Ik 27, icno) aets upon ben/aldeh \ de pin ii \ 1- 
h\(lra/one; (Ji Irom ben/. luT.miidoxinie and plu'iivl-hvdra/in (Ik 27. 
lt)0) ; I ■;) wh. n phen\ l-li\ ‘ha/m .ind ben/.O'j.henybiu dra/ide nimir 
chloride inleia* t. I he In t. ro rinj^ torm.itiou'' of the h»rnia/\ l < ein 
IiouikU lia'.'e l)r.-n d. -'I ribid, .\ i^l.u i.tl .iceti( .u i<i solution of snlplmni 
acid ((.nveri^ form.i/.\ l-beii/ol mio pheno-phenyl-triazln ((/,. .), It 
yields triphenyl-tetrazolium hydroxide upon oxidation : 


C.H,.C 


N Niyn.. I 

N Mhdlj j 




.(.II,. 


t ^ , , 1'hem' l‘hri 

k / * '* tn.i/in 

N N(n||)(yHj 


N 


'1 riphenvl- 
tfir.uohwiii- 
hydi'ti.Milr. 


Guanazyl- benzol ( .list- orange \ .How priMin, 

N ,1 

m.’ltiny' at inp . If form' d when <ha/o-beu/ol chloride .n b 
tijHUi b‘ n/.<d ,tmido-;^Mi,inidin, lie- < on<l‘ n'..ition prodiu t deii\ e(l lieiii 
bon/.dd. hvde and arnido c'D-'iiidin. Nitric acid oxidise^, pmaii.i/d- 
b. ri/ol to diph'-nv !-tetra/ol ilk 30 , } 1 1 ). 

21 . HVDkoX.WIK A( IDS, IIIMK I’inn-HS AND EsM-.K’S. I n. 1*1 b. II/- 
arnid'- rm nlion w.h made of tie- two striietiiral formul.e wlii.h w u 
theor‘ ti< allv po-,Mb|e for beii/.imide ; the lu nzumidr formul.i .un! the 
hrHzuHuin and formula. If w.- siipjxivr, ill tlu se formul.e, a li\dioei ii 
atom in union with nitrogen to bi- repl.e ed bv the hydroxyl KDiiij'. 
We arrive at the twa^ formul.e theoretieally possibli' for a hydioxami' 
aeid ; 


( nr ( .11/ 

Henzarnide 


Nil . 

Oil ’ 


/NHOH 

‘ 0 


or 


Noli 

OH 


Iknzo hydroxanuc lu id. 


The amidodormula is jireferred for the amides of th(‘ (.■irl>ox\J" 
acids , the irnido-ethers are rlerived from the imido-arid formula. 1 1“' 
oxirnido aeid formula is, howevVr, mor«’ probable for the Ix-ii/o livdi'/N^ 
amic aeids. Uydroximc and chlondcs corres|K)n<l to tin* i'”'* ' 
ehlorides, and amidoximes to the amidines. Although hy<lroxanii< 
acid, and its hornologues, are known in !)ut one form each, niany etln ic * 
derivatives of the hydroxamir acids occur in several similarly cons i 
tilted modifications, whose observed difference can in no satisfactory 
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way attributed to structural difference (W. I.ossen, A. 281, ibrj). 
just as in the <'ase (jf tlic oximes, so here tlie isomeric piienomma of 
beii/.o-hydroxamic acid ethers an* refernal t«> the stt‘reo-ch(*mistry of 
nitrogen. 

a- and /9-Etliyl-b< nzo-liydroxamic ai ids differ from each other by 
the folhnving sjiaf'e-formulas (WVrner, B. 25, ] : 

CJts.C-OCdls Kthyl-syn-benzo- C.IE.C- ( )( Kthyl-anti-bcnzo- 

HOS^ hydroxainii; acid (a-) Soll hydroxamic acid (/?-). 

Crystallograpliic studies have sliown that nian\- classes of arnide-likc 
(leriv.itives of h\ (IroxvIamiiK* aj)j)ear in poK inorj)h<iu^ m(»difications. 

Benzo-hydroxamic acid t 9: NOlli.oH, m.p. u }A and dibenzo- 
hydroxamic acid or benzoyl-benzo-hydroxamic ester (gli^f fiXO. 

( OCgHjiOIl, m.j). it)i \ an- prodinad l»v tie- interaction of l)enzo\'l 
chloride an<l hy<lroxylamine. !>en/<)-li\ droxamic a(i<l i^ also formed 
1 )\' oxidation of ben/aldoxime with t aro'^ .u id : fn»in jdu iu 1 -nitro- 
inetham- t ; ))\- iM.nieri-'atien by means of alkali; from 

hen/.aldehy‘le 1 )\ transposition witii beii/nl vuljdu dncxamic' a(.id, or 
with nitro-h\’droxylaminic acid (B. 34, joj ; ; 35, 51 ; ( . iboi, 11. op, 
770 ; l() 0 ,p 1 . j-t). If siha r ben/cate 1 ^ made to act upon bt-n/.o- 
h\ (lroximic ( blonde, an isomer of dibi n/o lualroxaimc at id is lirst 
fornictl, nulting at <15 . -‘nd this ta^ib' transpo>^. -, nit«» an isomer of 
higher m.jx, in< ideiitalh sjililting oil bi n/oic acid, and forming a 
I'crtain tpiantity of dijilienx 1 - furoxane. A ft w substituted lanzo- 
ludroximic chlorides only x n ld tin- t <'rre')>ondii!g dipheiu l-fiiroxaiu's 
(B. 32, On ht atin.L; bt n/(*divdrttxaniic at id w ith iliKuiyl cliioride 

in ben/.eue solutittii, we gft jdiein 1 i-( -i \ aiiate, with intixiinolt I'lilar 
nioinic displ.K finent (( . n) 07 . 1 . opf) : 

(VIaf'(: N()ll)0!l • S(>( 1., ( : ( : O • SO,> ■ :11( 1. 

Ihc j’lotassium salt of the dibeii/o lu tlroxaiiiii at iil i" dt t'onijHtseil 
bv watt-r. esp<‘ciall\' on healing, into pot.i''''inm l«t n/t'ate, s-dipln'iiyl- 
niv.i, and CO^ : 

: N(K'( H\Hd,()K | H,n .•(',! 1. , OH iK : ('( C I bO,. 

f hlier acidvl derivatives of lu-n/.odu dnix.miit acid bt ha\'c similarly ; 

ht-aling willi amimuiia ihev \ leld na'iatpln n\ 1 un a ; w ith alcolud. 
I’ll' iiyl-urethane, — i.c. transformation prothn is td plit iiyl iso-cyvinate 

(A. 309, 180). 

Ihe rearrangement occurring hen- las alls that ttf kt'toxinies (Beck- 

'Hann, p. i.Sp) (o alkx lised acid amides. ,\s s tiipheiix 1 iiit-vi can lie 
by livtlrochloric atdd into amlint' and t it is possibh-, aided 
I'v these n-actions, width are capable of greater generalisation, to 
f lange benzoic acitl to aniline lhai is, to rcplat a- the (Odl group l>y 
'f Ml 2 group (A. 175, \i ] : compart* bcn/o\l a/ide). I lit' alkyl 
'dieis of dihydroxamic acid are kntwvn in twai nunlitit aliens : 
"^ (syni-methyl ether, m.p. 5 5 ’; 0 (antl)-melhyl elher. m ]\ 55 '; 
Msyn)-ethyl ether, m.p. .^ 8 ' ; (antli-ethyl ether, m.j). (>;, lA. 205, 

; 281, 2^5). The adKulit's result frtuu iht- action of alk\ 1 iotlides 
‘P'lii the silver salts ; the /?'Ct»m|>ounds through tin- at lion of ben/t)\l 
^ ‘ f^ide and caustic |X)tash uinm the alks I-hydniximit aeitis. 

oQnzo-hydroxtittlo itoid alkyl ethers or alkyl-benzo-hydroximlc 
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acids XOIDOR' an* (d)taiin'(l from hcnzimido-etluTS and 

hvdroxvlamino hydro-tdiloride. ami from dibciizo-hydroxamic .n id 
alk\ l fthiTs (A. 252 , jm). Tlirv (n'cnr in two modilicalions, wtia h 
can bt' di--t mt;iii-'lH'd b\- tbi' fact lliat the a- or s\ n-moditicatinn, 
\ icKi on tn atiia nt with E( Ij (In’ Hrckmanii’s transposition) i>hrii\ j- 
( arlumi'' a» id < tln r';. or tlndr transposition products : 

(AH/'oenj _ occat'H, 

no S (\HjNH * 

whervas the or anti-forms bcconu* phosphoiic ethers of the a!k\I- 
ben/o h\.lroximic acid'^ i!k 29 . ri p)). a-isyni-Mcthyl ether, m.j), c; , 

re.idiK’ ( hanyes to a plo. >ical is.uneiide, also belom^mt; to flu s\ii- 
modin. ation, rn.p. lot ill. 29 , 1130c /:J lantb-Methyl ether, m y, 

1 } ; n-'syn!-ethyl ether, m p, 3,; : an<l /^- antii-ethyl ether, in.p. iis . 

d'h'' a!k\ 1-1'en/i' b.'vdroximic aeids al'O torn) alk\ I and at idvd etla iv 
Tribenzoyl-hydroxylamlne < .-jl, < Ndn ()( Ijd >4 < )( J 1,, is pro,ii,.Ml 
in tliT' «' foMiH when ben/o\ I t hlornie at ts i;j>t»n h\'iro\\ latnine t Idein 
h'vtlrate : n riii>di!ic tlion, ni.p. loti ; modiln-atien, m.p. i|i ; ,c X: 
t!ie y inotli;:i aii'»n, rn |». m : . 11 \ tlrttelilorie at i<l t hanyes tin a .nni 

y rutttliln .ttittiis info the /Tffini 281 , 

Thio-benzo-hydroxamic acid (311, ( unstable od, is finniMi 

b\ the attion itf hv tlrow dainnie upon tlithni beii/oif at id. Tin di 
ben/o'v! ittnipoiiii'l unit' at i< . loo'j, II. I 3 s 2 |. 

22 . II.vr.oiDs or Hr N/o-nvi)Kox.\Mic Ar ii>. i he free t hloiiil<', i- 
widl as :he eihei-^ of tlie tlti-.iitle-, i hlttijilt .iihI brf*mitles. .ire knov.n, 
The fi- e iddotide. result fi'-rii the t orresptanlinp' i)en/.iltlo.\imes upon 
tre.ttnn nt with ih!'»iine in < hloioforrn -.<thilii»n, Tin' etln ts are jtre- 
(bii ed when the .tmidt>\iine efln rs are Ireattd with halojtl at'ids ,in l 
an .dk.ilnie nitrite; al-o when 1 ., a* ts upon the alk\l etlnis et 
hs'iroviniit atnl i.\. 252 , .m;). ( he h\tlro\imic t hlorides with 

amrnttnia '/leld .o»in/e un.c s . with h\'tho\\ l.iinitnc hvdro.xam oxiiiii s 
on starniirn', ttr, r.ipnlb. . rm he.ittni.', tln v are detumposid to feiin 
Vi/oxiriie^ Uf v.) :uii| nitiilio ; with ''0<inim <arl»<)n.ile the\ ‘-plit "tl Ib 1 
and itd'l iiitnie oxidi >, Id,r ti.nj-jhpvilitai with sil\t r ^alts, see H. 32 , 

IU73. 

Benzo-hydroxlmlc add chloride < Jlp ( : Xollx 1 . meltiinp at , 

frtan ben/.i!tioxiriie, 1-, 1 onva i tt-d 1»\ .mninirna iiitf) beiizern l-aniidoMiiif 

(IT 27 , 2ry ; z'db; Benzenyl-methoxlme chlorldet ( ; XdH li d ', 
boil, at 223 . Benzenyl-ethoxime bromide* Allft C( ; X(H allsllu I' lb 

at 2 '9 flT 24 , M'vl). 

Benzenyl-hydroxylamlne-acetic acid * aHsT ( : NO( Hj d OjID.OII. 
meltine .it I >3’ I ;.S , I-; formed when ranstic |M»tash acts upon 
/erivd iiiir.txinie .tM tn .n id t ( • NG.< 11 / OjlIjONO. nnHu'd 
93 . ri)e latter IS prf)dined thioni'li the at tion of sulphuric arid hhI 
potassium nitrite njjon ben/envl amidoxime-a» * f n and (st t' ht low) 

Bcnzenyl-fluor-, chlor-, and bromoxime-acellc acids all tnelt at 1 1) ^ 
Tin \' are obtaiind when lialoid nr ids a in I an alkaline nitrilf' at*' all""" 


tft a' f lijx.ii bt n/' tj\ 1 amidoxime .n etn at id (H. 26 , 1370). 

2 T Id.s'/o-N’iif<f)i.i(; A< liKht -yellow m etllcs, of 

bitter taste, rn.p. 58 , is formed, iM-sides l)en/.al<loxime peroxide, I’) 
the action of lINOj upon phenyldso nitro-methano, and, in hum 
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(|iKiiitity, by oxidation of bciizo-nitrosDlic arid with KMnO |]^> 39 
jSJjj. It is miu h niorr unstable than the paratiin-nitmlir arids ’ .uid 
easily d(M'oin|)oses on standing, d.dng so iiistantlv on heatin- with lixo 
and diphcnyHurox.inc {q.r ), with inteiniediate forination of 
mtnlc oxide. In alkalies it dissolv(*s with an orange mUnxUnu. The 
solutions of the alk.di salts deconipoa- sp.aitaii. cuidv into alkali nitritu 
and tnben/o-nilnle tixich*. 

2-|. I?KNZ0-N1TH(1S(II,IC Acii) c.ii, js ,I i„ thr form of 

its dark-biiK' salts, by tin' action of acjiK oils .dkahe.. ,jr annnonia 
iilfon ben/.o hvdroxanie oxinie. with int< rnu'diate f..nn..ti,,n of the v.-rv 
nd ,i/,.-romp(Miiicl C.IV' ^ ‘"y , , ,||. .vlii, h ,, .pin „p_ 

l)\ h\ drol\ sis, into ben/en\ l-aniiiloxiine an<l bep/n niuosolir acifl 
1 he free acid is not stable; liberated from its vap. d,c,,mp,,s, s 
into IIXO, ami beii/o-nitrile. rim aetion of lofim.’ upon the silv.r 
salt (pink needles, decomposing at «< } ■. prodma s a v’-ho'c 'a.-e,. 

dk 39 , i.jSo). 

^ 5 ^ NliHii.lv OxiDi'.s. I he nitrih’ oxides ( ((iitam the atomic group 

nnd niay theri fore be regarded a^ aiih\alri<h of the liydrox- 

aniif' acids, with wlii* h thc\' an- in cho, g, u, ti. eom;, , imn. 

Benzo-nitrile oxide (\\\x forms a mobile od of a i-cm trat- 
« ) ' 

in^ odour, risembling nitrile. .\t a low t(mpfraturc it ^,^]i^}i^^.s in 
'TVdallme mass, melting .tt ly . It i> obtaimd i.v wiilulrawing 
U fioin ben/o-h\droximi( chloride b\' me.in-' ot sodium larbonatc 
(B 40, It)!);), (hi keeping, it ipiickK pol\miri-e- to 
(jipa (■ (' H . . / . , 

X.o.S' ' 0* ^ Itcating in x\ lol -oliitton \\ jMith i^f im rises 

j'M>'"'nyl tsorvanatc (H, 42 , fjo;). ( oma niraiMl lid s|,li(. it up into 
'"'nzoic acid and hvdroxylammc.whtlc /me duu ami glaci.d a< ctic acid 
to ben/o-ni!nlc. Wtth mctln lmiagm Mum r 'did.' it coinluncs 
form ai ('to j)hcnon(’ oxime : 

dll,C (yiljt’f : NoMgI)( n, i ; NoHH'H,. 

A tiiincric body of ben/o-nitrilc oxide is fotimd 1 \ the sjxuitamous 
* ' ' "I'lposilion of an a<jtj('ons solution ot s,Mlmm b. n/o nitrolato, with 
d'htliiig ojf of sodium nitrite. 

Tribenzo-nltrlle oxide ( *: 1 is decc'inposed at I N'itll 

1 • ' ' ‘ ‘ 

when rapidlv hcatid. In ns tiansformations it lesembh's 

""'nomeri(' comjxmnd. Ib'atmg m toluol solution dcpo]\ metises 

■ ^'ith formation of phi'itvl iso<‘\anale; with amliuv', it \ i('lds 
i>y reduction, ben/o nitn!(‘. Alcolndic IKl sj.hts it, 

'' ^ 'Ido ben/.oie acid and ljydiox\ la^mnc, and jeuth iiauslornis it 
^''^^'^'^du'iizcnvl-azoxitnc ^ 42 . Boo^ 

f P No 

' HK AmidoximI'S are imnlticcd bv lb(' .u lion of liydroxx damme 
iiiur' . nitriles, iniido-etheis. attd amidm('s. hetiic ( hloiide 

'd s a (l('ep-rcd colour to tlio alcohojic solution ot tiu' atmdoximes. 
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b<Mi/(.-hycirnx:uiiio ami 
at j()\ It leaves the iso-nilrilr n^u'lion wiih 
dilorofiirin ami potassium livdioxidr. Xittniis acid cliaiims u ,,, 
ht'ii/amidc. With acids ai.d caimtu- alkalies it \'iclds r.ai(v „ 
V * ■, ^ ' :>'»! ' : N'.OR. Alkvl ]o,|,!|’ - 

coiucrt the latter into amidoxinie etliers 



Acetyl-benzenyl-amidoxime < «Hr.d ( : >< < >( flj.Mi, 

vru ll^; 1?’ ®6"2^«yl-oximido-carbonic ester ( ( \[i ,* 

( \ • ‘ vn rT ^ . Benzenyl-oximldo-glycollic acid ( ,dl. 

it i^vVr ■“ ' Benzenyl-amidoxime-butyric 

acid ( iMfj ; Not Hp JlpitMill mt lt^at Sj dv 29, Jtisst 

/Idirorim: I'(>ntut(i,.ns <>1 (hr A (i) I'lic aiiiidoxiin, s 

<-»n< erise with the al.h hvdrs of th.- fatlv s^n. ^ to hxdraznxnur^ 11, r 
amidoxiim' add .l.Tivatiw^, alluded to ahov. 
above their melting-|.oini^. watd'or, 


throw oti, on la ,i!i 
al( i>hol_ and becojlie ; 


<'dlj ' 


NIf, 

t H,< Ho 

‘ ‘ dti ‘ 

XH 

X 


Non 

i(,o 

1 " II 

XH. 

H,o 


X 


X ( ) ( 

(XH, 

X 

,, '‘ 11 . 

XH, 

< ,H.oh 

< < 

XH 


X .C) ( 

tf,((),H 

X 


XH, 

n,o 


XH 

( a ) 

X d( 

Hdo,!! 

* «lli ( 

X 

0 


avl h\ il!,i/ 

'* Dxirnr rt till l< Mi' 

I- tia iivl t'< !i/ni\ i 

(’.irlxmyl Im'ii 
/'■ rivl .i/ii\!iia- 

l’«-ri/riu 1 ,tinii!(.\a’, 
k'lv.ulla a. 111. 


I here H a didim tion b. tw.-. n the aiiudnximes and th.- 
'wm h ha\'e the 'latm- tautom«-ric fundamental form : 


ox\ aundiIl^ 


C 


Ndir 

NH, 


and 


NHOII 

Nfl 


Oxy-amidim irr produc.-.l from mud.) r hlonde with ^ ar\l h\die 

XV amine. ,f,. 34 jtjjo .36. is,. Benzenyl-phenyl-p-lolyl-oxy-amidin 

amii'in 'r u /'Iv! ii ’v ^ ‘ benzenyl-p-tolyl-phcnyl-oxy- 

amidIn(,H./ -N ,,!!,)( HI. mj, i,,i .,,n redmtKuiwith II, 

inrm the same pheiivl to!\ I b* n/ami«lin. 

27. HyiiKA/iDoxi.MO r.-,iilt (i,,in ln-n/o ||\ .Ir.ixiriii. i lilmi.lr, .hhI 
livilra/in hyilr.itc. in m.ImII'.ii, l.iki' llif aniiili.vinn'- iIi'A 

|K^.. ,s AM ..mpliotm, a.ara. l. r, .,.m 1 ,n a. i<|s as w, ll a. iii 

.ilKali.-s, lli'-latlrr 

n V# »u 

Witll (ledilll 


Benzeoyl-hydrazldoxime ( .iia 

• * NMNIf/ 


•ilv 


tn.p. nn 

.Ml Ml, I • “ ' 

j>r>dtiori yields \ oxv-r phmyl tdra/ol with nitrous a. i.l. 

" vnit'si 'v'’ •’’"“'■'••"wnyl-Mraildoxlmo dk' 

( , .NOIC.NH N : ( Ml ,11.. Mi p. I..!,", whh h. willi arids, is 
anhydrated into(c, difdienvl tiia/ol (|i, 42 , ; 

Ndll 

NH Ml, 

NH.N/"'Vi 


( 

<.»bt 


NdoM 




s 

s s 

NUN 


>K)xy « itlieiiyl t<’lt.i/el 

Ib c,r,-l>iphcn>l ttia/ol 
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28. Hydkoxamoximks. Benzo-hydroxamoxime, haizcnyl-oxy-ami- 

doximc CgH5C(N011)NIinH, ni.p. 115' with dirornpobition, is formed 
fioni beiizodiydroxiinic rldoride witli livdro.w hiininc ; it yields a 
reddish-l)r()wn e()j)per s;dt (( .-D,)./ u (B. 31 , 2126)- Alkalies 

eoin iTt it into a reul a/.o-hody, wliidi is furtlu r ludrolysed tohenzenvl- 
aiiiidoxiine and tin- salts of Ix n/o-iiiirosolii' at id (I>. 39, 1980). 

DEKIVA I IVKS OF Oruioffn/oic At id. 

29. Ethyl -orthobenzoic ester, ethxl ortim-Jicnzoati, l>nizcn\l- ethyl 
Ether t V Ijt'fO.t .J froni pheii\ l-( hlorotomi and -odiiun etlivlatt', 
Itdils at 220 ' 225 , or front ])hen\ I-mat^ne-iiini hn-niide and urtho-car- 
bonie ester ( 1 C 38 , 

JO. Benzo-lrichioride, phen\!-ehlorn(,-rm, benzoic uiid trichloride, 
heitzeny! triehlonde ( „lld ( 1,. nit ltin;^" at 22-5 (B. 26, lojp, boiling 

at 2i-;\ with sp. gra\it\ i-;S ii p. is is,,ni(-rie with the ehloro- 
l)eii/al ehlorides, diehloro-beii/x 1 t hloiide', and the liit hloro-toliieiies, 
I’lu ii\ l-t hloroforin Ixairs the Nune rel.ition to ben/oie acid (^r phenvl- 
foMiiie acid that inelhyl-chloroforin Ix ars to ai eiii acid or nn th\ l 
ftiriiiie ai id (I. 25t>!, It ri si-Its (i: up(tn (ondie ting chloriiii' into 
boiling toliud, nntil tln re is no fnrih<r incr<a'«‘ in W(i^ht (A. 146 , 
; (2) by the ai tion ot pho-phoins jx nt.ohloride iijton benzyl 
cbloride (A. 139 , J,2b), It (haniies to lun/nic acid when heated to 
IDO with water. It \ ields lx n/ov! chloritle and Ixnzoic anhydride on 
b( in^' digi sted with anhvdrous oxalic .n id (.\. 226 , 20). It readily 
coiidenscs to triplten\ l in<-than<' deiivatix a ", with the anilines and 
l'tienols(B. 15 . 2.52; A. 217 , 22,;). • 

Benzo-trifluoride C„l|j b.j, l).p. 10 f . i" fornttd Itesides difluoro- 
chloro-toluol C^IIjt t 11'.^,, b.p. 1 } V , from ben/o tru hloiide and antimony 
irilliioride ((’. i8().S. II. "2(1). 

.\i. Ortho-benzoic add piperidide C«lld <N C m.p. So', is 
proiliK (•(! on warming ben/o-trit lihanb and ppx iidin. 

Hie henziumde hitlouis also Ix long to the drinatives of ortho- 
lieii/oic arid. 

(c) StinsiIIDIFD .\KoMAlie MoN<k AKFoXVI I( .\ciDs. 

Hilly (hose will be given in coimc<lion with tin- iiKamn arlioxylic 
-" ids in which the siibstitntion has occnired w ith the lix drogeii atoms of 
tile hi'ii/ene micleiis. t Crtaiii 01 (ho pixuhn t" sjiow tlu' power, liy water 
'’Hiiiiiation, of yielding inner anhvdiides or heteiax yclic compounds. 

See above for the behaviour of 2. i> >nbsti(u(('d carboxylic acids in 
*lieir ('steriheation with alcohol and h\ drochloric acid. 

H Halogen Benzole Acids are formed ; 

(0 By the subs(itnti(m of Ixm/oic" acitls or nitrib's ; the h.dogen 
''iitering first prefiTs the meta pt»sition with reference to car- 

boxvl. 

(") By oxidising p- and m halogen tidnol" and higluT honiologiies 
'"'ll chromic acid, aiip odtaloid h\alnxaibons with dibit.' nitric acid 

potassium |XTmanganat(\ in (he animal organism the halogen 
are transformed with the corresixuuling halogen-substituted 
'•IWtc adds (C. I. 411). 
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(V) Fn'in tlu' aniidcKU'ids hv nu'ans of (./) tln' diazo'sulphatt"-, or 
{b) tlu' dia/o-ainido-acids ; both dass< when boiled witli haloid ;i( nb, 
ha\a' bt'fii i;btaiiied fnan the dia/o amido-l)en/oi< at iib (H. 15, i K);), 

( 4 ) lb' thi‘ at lion of |)ho-;j»honis peiitadiloridt' upon tlu- o\\ atuk 
(t'om})art' salifvlic ai id). 

(5) Xut'lt ar s\ nt}u‘^is ; htMtiiifr tin* halo;^'en nitro-l)en/ols to ..do 
2b‘' 'vith j^ot.issiuiii (-\anidt‘ and al 'ohol. Jn this nsn tion tlie t \ 

L^on ,uroup rej'latt's the nitro-^roup ; it (loos not, liowta fr. fako (he s.ini, 
position in tin' bt'n/.ein' roidin' (H. 8, 14 iN). At the tt inporatuie uf 
tho n'at'tioii tlu' nitrilo riianiies to the at iil. in i hlortt-nitro lx ii/nj 
\ ieltl> o-t hloio-beii/oit' at iti ; and p-chloro nifro bt ii/ttl, in(h’ 'id 
ben zoic aeid. 

yo) From tht' haloid aniliin s thrt>u,t^h tin- dia/ti-eompomnls, ete. 

Jiiil lii'hjvi'Kir. In the tollouinr; tabnlalioii of the ni' ll 
in^-p'iints of the monohaioid Ix-n/oit ei itlo it mil be ttb'.ervt d ih it i!;i 
ortho btMin s melt at tlie lowt-^t leinr'' latiin atnl the p iia-eomi'oui:e 
at the hi.^he-'t, rile nn-ltmL'-j^oml iiosuith tin- atoinie m,l^^ of tin 
•’nldtitntin^ haht.rjen. The t.rtho dorix a(i\t are laiiK readib' 'oTiiT 
in u.iter, and ea^iK' \ield soluble l.aimm sal(->. wln rebv tln x > ei 
usiialK' be tjuite ft atlilx St paiat' ti ftotn tin- nn-ta' .ind para detn at > - 
Winn till’,' art- fin-t.} with eaunn pot \>h, ow ben/oie ai ids n 
W’ith NM;,. (tr amim s anti tupp* r, o < hloi'/ ben/oie at nl is traiisj'M . 1 ; 
into anfhranilie at i'i ami n a]k\ 1 ant hi am lie at nU t \ , 355, ;i 

Fluoro-benzolc add : o, mp. ijo : m, m.p. u; : p, mp 

Chioro-benzoic add : o, .. i ,; '; m , .. 1 =, :; : p , .. -M ’ 

Bromo-benzoic add : o , i ;; : m , .. isC; i> . fw 

lodo-benzolc add ; o, .. m.’ : m. .. iN; ; p, ,, j'' 

Nnim rolls poK'thlort* and ptt|\- broino b* n/oit at ids art known 
Tin- live hvdrogeii atoms of tin- pin le, i t.f Ik ii/on at nl t ,m be it jTn ' d 
b\- t hlonne or bromine. 

2. lodoso- and lodo-benzolc Adds. I'jH.n t hlorinatin^: ^In ihi" 
iotlo b'-n/tiit It i'is in tiiloroform, llirte iotio t hlofo ben/on atuN .ne 
protlm eti. >otlinin hvtiro\i»le t liaiu,'ts tin se to tin* iodoso lx n/oii m id ' 

(11. 27, jpjb). o-Iodoso-benzolc add ( Jlplox OTi K.iisMsof bnl 

liant flakes, whn h cxpltale at t4 This at id is also protlm - d m th' 
oxnbition of (eit;do ben/(»it, at'itl with fnminjL; miiit .n itl (11. 28, ; . ''“d 

lot^ether with o-lodo-benzolc add t explodm,:,' at . 

with violent c. wiieii o lotjo beii/oit a' nl is o\idi id with potassium p< i 
rna,n^ate. Tin' fortniila <'»IG j ^"fs'ts''''b''l 

tin- ti lodoso ix n/on at iil, as it vn ltF. Hke I.TViilinit ;n itl. win n in abd 
with at (•(»( .iiilivtliide, an atciv! (Itrivative : acellodoso-benzolc t'lCld 

^ a rlT ;t( ihh' (11. 20, 1 'dj). 

p NHro-monocarboxyllc Adds. Not more than thrtf nitro-Kii'n)- 
li V’. e been introdut eti into the beij/eue residue of an aroinalin < ;it bo.w ’• 
aeitl, . 

Nltro-benzoic Acids, (i) .M<’ta-ni(ro ben/«>i«- ai itl i-s dif piiii''l'‘|^ 
prodnt I in the mtratumtd lienzoie ;u id. I he tpi.intitV of (he oilin'- i-'| 
jx r ( ent.) and para- (i -8 per ^‘eiTt.) .u idn is less (A. 193, 202 ). (-) ’■ 
oxidi.sing the three nitro-toliiols , the ortht)- with |Kdassititn iK'rmang'^'' 
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ate ( 1 C 12 , .\.\^). and thr iinda- and para- with a diroinir acid mixture 
[A. 155 , 25). o- and jvNitro-henzoic acids an- also prodnci-d l)y oxidis- 
ing o- and j)-niti()-henzyl chh^ridc with potassinin {)crrnanganate (F, 17 , 
;S5). as well as 1)\- oxidisinf^^ o and p iiitio cinnamic acids, ( p H\- 
oiiivcrtiny' the thn-c i^omnic nitranilim-'^ into the tlinr niiro-benz() 
nilnlcs ( 1 C 28 , Hit* nitration of o-lx nzo-nitrile yields m-nitn)- 

beiizo-nitrih^ almost exclusively. o-Nitro-l.cnzo-nitiile has been 
ulitaiiied from o-nit raniliiie (15 28 , 151). Nitro-acids result upon 
s,i}ionif\ iny the nitro-nitriles with caustic soda ; 

o-XUro-bnKotc add melts at l.j- ’ ; o-Xitm-Knizo vitrilc melts at io<c 

vhXilrod>r)izoi(: add ,, m-Xtlru-bnizo-vitnle ,, nr,'^ 

p-Xitro-bf),Zi>ic acid „ 2 \X- p-Xilto-f.r)K''-}utnIt' „ 

O-NItro-benzoic acid jxis^esscs a swrri tast,-, and tiis^olvts in 164 
of water at 10 . Its nitration piauluecs 2, t>-. 2, 5-. 2, ,i-dinitro- 
lii'iizoi(' ai ids, and st\plinic acid. •>-Nitro-}H'n/o\l chloride, m.j) 2A 
^ 1. 1227. in Nitro ben/(»i(' a< id di''Sol\ ( > in .125 pai ls of 

water (F) ). Its barium s.dt <iissf)|\-, s with dilli» ultw I pon nitratic’n 
it \irlds 2, vdinilro-ben/(ti< acid. |>-Nitro ben/oic acid (chloride, 

; anhvdride, m.p, k^o ; see A. 314 , ;.os), called also nifrvJr,/- 
cyy!u' th'hl, beiMu-e it IS ((^rilled in the action of mine a( id upon drayain’s 
lilooil (.\. 48 , .i pf), is \'eiy sparinjrl\' •-oluble in watt r. Xitr.uion con- 
verts it into 2..}- ami p 4-dinitro lx n/«ac acids, rii.- electrobcsis of 
its warm sulphuric a<'id snhition proclmes p-anmlo-phenol-sulphonic 
•Hih ( 15 . 28 , k. ,5;S ; .aanpare also H. 28 . K. 126 ;. 2.4-, .p.t-Dmiiro- 

‘'"'1 2, j, ()-trinitro ben/oi(' acid-, are olitaimd liv tin oxidatit)n of the 
< "ti' spondin/^ nitro tobiols. The dinitro tohioF are oxiilised b\- a 
'I'li'iiiie ai id mixture ( 15 . 27 , 220(4, or b\ p('ta--->ium permanganate. 

1 nnitro toluol is oxidised bv a nitre sulj'huiic acid mixtiiiv' at 
bS'i .Id)' , 

2 , 4 -Dinllro-benzoic acid melts at ; tlx' 2. 5 a. id melts at 1;;' ; 
•■Ai-.uid i^t 202’ ; the p 4 ac id at F>5 ; the s- <'r dinitro- 

acid melts at 20.} . 2 , 4 . 6-Trinilro-benzoic acid (NOA3 

melts at 210 with tin- elimination of I'D^ ( 15 . 27, 413.} : 
28 ’ 2‘Vr|. )ot,£;^ D 123 ; iSou. 11 . cjS}. Chlorimido-m-nitro-benzoic 

niethyl ester is hwim d from Ix n.onl chltwamide 

1 1 ^ f 1.1 

‘^’•'1 diazo-methane ; it (X'curs m two '^t* ics^ iM im ric- fiains, m.p. 

84’; pMseons IK l reduces both to tin -.urn' m-nltro-benz- 
•«^ido-methyl ester N().,( «n<( ( ; NII',(H li,. from which sexhum h\p(^- 
< ’ 01 ite restore s a mixture ol the two mccim is a i <)oS. 11 . 1171). 

Nltro-halold benzoic acids ipoi, 11 . 2S7 ; iqoj, II. 3S1). - 
o-Fluo-nltro-benzolc acid t\,H3l'(N()j)C<h)ll, meltinp^ at 1279 has 

I" >1 prepared by oxidisiiif; lluo-uitro-tohiol. In contrast with the 
n/' o”’ ^nl)siilnted ben/oic acids, it can lx‘ (juite readily cstcrilicd 
^ 1 , 4 . 6-Mononltro-chloro-benzoic acid, m i>. n \3 . ''>^1 

”'^oro«chloro-benzolc acids, m.p. J^cS' ami 200'. aie fonm'd by 
o-rhlorodH'n/oic arid (C. imnp 1. 7}2). Ihe nitration of 
arid yields two o-nitro-ai ills, both cd which yirld 
at rodvirtion : t-hrcMm>-2-nitro-lH'n/cMC acid, mcltini; 

(.'(itr''!V 3‘^^F)nin-()-nitro-l)en7,<»ic ncid. melting at 159 (compaie 

of the six hydrogen atoms of benzme). I hr liah)gru atom 
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in the nitro-lialniil henzoir aeids is reactive, like that in the nitin- 
haloiil l)en/t)ls (Ik 22, 3-^2). 

Nitro-phenyl-acetic acids are pnxliKe.l |,v 

sapoiiit'yiipi; tin* iiitro-l)en/.\i-evaiii(!es with eau^lie alkali. The laitd 
hodits constitute the product re;-nltin,i( frotn the action ot poiassiinn 
cyanide iipetn the nitro-hen/yl chlorides (ik 16, JoO I ; 19, -n,;:,., 
the nitration ot phenvi-ac'etic acid |)iddnces chielly the p nitru- 
body, witli litth' of the o-nitro-aciil and o, p-din!tio-phen\'l-aec(i( ,i, i,i_ 
nieltiipi,^ at lOO'. 1 he latt«'r is also ol)tainal)!e Iroin J, .pdiniiin- 
pht'iivl-aceto-acetic (‘Ster, 1)V saponihcation witli dilute i; 

42, Ooi). 

0-, m-, p-Nltro-phenyl-acetic acid, in j>. i }i , ijo , 

0-, m-, p-Nitro-benzyl cyanide , oi.m, , 

Nltro-hydro-cinnamlc acids N03\.1I,( 11.^ ( IL ( ( )df. p-Nitio- u; ! 

o*nitro-liydro-< innaniic aeids re-nIt from the nitration of - 

cmn aini( acid. lk>th, in turn, \ield tlie o. jedinitro-aeid. I he o-mn - 
ai id is also prepared from o-nilro-p-.unido-livdro < innaini( ai id. (b 
first reduction pre>diict of tlie o. p-dinitie.-.i» id, as well as fioin m-miUm- 
heiizvl-rnalonic. e'»ter ((/r.}. I he m-nitio-.ieirl <»biaiiied lioni p i' ii- 

amido-m-nitro-hvdro-t innamic a« id (Ik 15, 29, i) ; 5 , leniiMC 

also rn-nitro-tohiol). 

0-, m-, p-NItro-hydro-clnnamlc acid, in p. 115 . 1 1 .'' , 10 ; 

0, p-Dlnllro-hydro-cInnamlc acid, u ; (Ik 13, to^, ) 

0- and p-NItro-hydratroplc acids No, t jl, t ||(( || 33 1 131, m j. 

Ilo and .S7 , are j>io.ln<e(l njion introrhicmit livdiatrojuc a< id ml " 
stron^dy cooled fnmtn.Lt nitrie m id {.\, 227, 

3. Nltroso-monocarboxyllc Acids. o-NItroso-benzolc acid < Jl, i 
NO^jTT.).f )II, rneitnn,' uitli dei onipodtion at .tio . It •ona-i' 'I 
Colourless trystaK, >0 '•ohition, and i-« toinieil from anflii.imii" 

aeid bv o.xidation uith kaiob acitl (|k 36, '> 051 ). ami (ropi o-niti '- 
ben/aldeiiyrle bv tran-'poNiti<.n umler illnmmalion in tndill'Oiil 
solvents. In ahoholic odiitioii'. we obtain the esfeis : methyl ester, 
in.p. 153 ; ethyl ester, ni.p. ui (.\. 371, ;i«d o-Nitro-benzylldene- 
anlllne N< 'y II Nt^^llj. m li^dit o-nltroso-benz- 

anilide < ,lf*fNO)('oMf( jf., (ly 35, ^715 ; 36, 337.I) « oniie. (mn 

with tiiese mt,de-. of formation, we h.ive the fruinalion of o iiiio '' 
lien/e.ic ai id bv the ,n tion of ahohohc ammonia on o-nltro-ninndelic 
nitrile NOj i f ,11^ jT H(OH)<fN, with elimination of 1ITN (Ik 39. 

i;3 t5). o-NdtrosodM iizoic a< id is also produc ed by tfie o.xidatioii ot 
phenyl-oxy-inclol. 4>Nitro- and 2, 4'dinitro>o>nitroso-benzoic acid 10 
trail d'orination preMlncts of .i, .ydinitrco and t»-liinitro Iceii/ 

aldehyde- in light. 0 -, m-, and p-nltroso-benzolc add, and tlu ii < ij. 

are also ccbtamefl by the oxidation of (he ( oriespoiiding hvdro\\! 
amitm-lx'nzoK. a< ids, which re-^nlt from nitro-hen/oic ai nU h\' redin 

ticai (Ik 37 , 3 { {;, 

5. Hydroxylamlno- carboxylic Acids. o-Hydroxylamlno- benzoic 
acid f ,H,'2)NfIt)l It I jCt H > 11 , brilliant needh-s, rn.p. l "ith dcoiii^ 
[>osifi(/n, obtained bv reducing o-mtro- ben zoic at id with zinc dll'll aic 
sal arnmoniac. It lias the gr-mn^al properties of hydroxylamin'i < 
jiounds : oxidising agents convert it into o-nilroso*benzoic acid, nvi • 
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it C()nd(*Jis(-s in alknlirn* solutions to oorazoxy-biaizoic acid. On 
wainiinj.^ witli dilute li.SOj it i^ i)aitly transpf)sc(l into 5 -oxv-anthra- 
iiili('. and Olli.S'^ 0^ O.Jl, wliilc the major j)art ])ar>ses into 

aiihv<lride. 

Benzisoxazolone, o\\-Anihriinilc 


r /■ II < II /• II < d A(OH) , 

^ ^ * 1 2 N H ^ ^ t ^ 


in.}). iiJ'' with d( coin})o'.iti(»n. it lias an acid character. While 
the alkali salts, on a< «'ounl of tin ir v< rv dillicult lireaking up 
mid o-liydio.\vlaniino-l>en/oi(' salts, nin^l be leg.irded as {irobably 
(IcrivatiN’cs of o.xy-anlliiainle (f(.i inula II.), the alkvl- and acyl-benziso- 
dxa/.oloiies olitained fi<im them are u din ible to formula I., since, on 
reduction, they l asily form N-alkyl- ami a< \ l-anlhranilic acids. 

N-Acelyl-benzisoxazolono < «H 4 rv , „ ‘a. m.p. ii 8 A is also 

N t ( • H I i j } 

formed bv condensation of o-nitio'-o-ix n/.oic acid with {'araldtdivde 
under the inllueiice of light (H. 42 , Z-’o;). 

0 . Aromatic Amido-monocarboxylic Acids. Tluse are obtained by 
rtdiK'iug the c«>ri esjMinding nitio-l)i-n/oic .aid". I. ike glycocoH, the 
ainido-hen/oic acids \ i( !d ( vvstalline salts both with acids and bases. 
The\' do not combine with a((tic acid, hence are }*r(‘cipitated by it 
fioin their alkali salts, 

hike glvcocoll, these adds can be (onsidi red as cyclic ammonium 
Salts (\’ol. I.). 'Idle liNdiogen atoiim of the amido-grouji are replacc- 
ahle hv alkvl .uid .icidvl residues. I )mu thvlated amido-acids are 
])rodii('ed liy tlie ac tion of jiho'.gi ne and «dmnnnuin elilonde upon the 
diiiiethyl-aiiilines, .Acetamido-btii/oic acids are lormed by the oxida- 
tion of the acetyl-tolnidin-'. 

Die o-ainido-acids (of which o-anmlo-f)en/oic acid and o-amido- 
I'lienyhai (‘tic acid ah' elosclv lel.ited to indigo, and o-ainido-hydro- 
' iiiiiainie acid to (juiiiolin) foi ni hi t< ro-nng''. and yield ratluT ri'inark- 
idile ni (ho-enndensation jiioduct". 

(•OH 

Anthranlllc acid, o-(/;m./e-/'C>i;(nc .vch/ c,n, ( orryii, 

' o ' ’ ' N H 3 

^'j.S - sublimates at low ]>ressm« '. witluait dcconip''sition (C . 
t*)o}, I. tjjg), but breaks down, upon In atiiig. into aniline and c.ubonic 
''' ’d. Its aqueous solution has a sweet ta''te; m.inv of its organic, 
^''hitioiis have a Idue lluon‘scence (H. 31 , It h>'^t 

'>l'tained from tdn/i'go (i/.r.) l>v ibe action of caustic jiotash (hritzsche, 

Die oxidation can lu' acceleratt'd bv the addition of manganc.sc 
(A. 234, Tin* acid results from the reduction of o-nitro- 

^''i/.oic. acid and the two m-broino-«»'nitio-bcnzoic acids with tin and 
d duu hloric acid ; from o-nitrt'-toluol bv luMliigg with concontiated 
I'ot.ish (( _ Kjon, I. loq.S), and from aiithiaiiile. acct-anthranilic add, 
'^"d isatoic anhydride by sjditting. ( i'. o-chloro-bciizoic acid. 

^•idustrially, it is obtaimal from {»hthalimide by treatment with 
^’j^'"nhu: and caustic p..tash (13. 24. H. ; 36, ziS ; J. pr. C7i. 2 , 

*^ai,(C()),NK-|-HrOK raKOH ^ C,H,(NH,)C00K ) IliK | COjK,. 
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It is also ohtaiiial from phthalic liydroxyiamino with alkali (C. 

II. \p)). 

Nitrous acitl mrivtats antliranilic a('i<l, in a(]ucuus solutiiui, uun 
salicylic aci<l. and sodium, in amyl-alcohol solutiiMi, into ]n xah\(ti.,- 
arithranilic acid, hc.x.divdro-ln'H/oic aci<I ((/.?'.), and ii-]>inu lic ,i. hi 
(Vol. 1 .") (H. 27 , 2400). 

W itli PCl^ anthrauilic acid forms chloride-^ : ('< )C 1 .C(,H,N 1 I P( H ! , 
m.p. O2", and ((X)('l.(\.H4NIl) J’OCl, m.p. i.pS 134 (H. 36 , iS2|). 

The methyl ester, m.p. 23-5 , l).p. 123 ’, is a characteristic < 11- 
stituent of oran^f'-blossom oil aiul noroli oil (H. 32, 1312), and i> ,1 i, 
found in the oil of llowers of I'lihorosa (H. 36, rjOy). I'lu’ ctlivl 
boils at 2t)0', These esters are also (tbtained direi t from j)hthahiii:il- 
in alcoholic alkaline solution, with alkali hypochlorite (('. I. ;pv. 

Also from isatoic anhydridt*, with sodiiiin alcoliolate and w.im 
(H. 33, 2 . 3 ). Its from isatoic acid and ammonia, melts ;it p s 

(H. 18, R. 273 ). 

Unsym. phenyl-hydrazide, m j). rj j (,A. 301, Sep. 

Anthranllic nitrile, D-iUuiJo-hcnzo-nilnlt', (>-< yinuitiiliur Nil / 2 ( Ji, 
i'S, ni-i). 4<r, h.p. 2t>7 , from nitro-lM-n/o-nitiile, with .'su( 1 , .hk! 
HCl (IC 42, 3711 ). from o-amido-ben/aldo\ime by suhtiin,’ 
off H./) (B. 36, .''O-C ; on heatinj,' with .\m,jS it yields ih, 
thiamide Nil/i^jl/ SNif^, m.p. 122 ; witli IINO^, / 

N (C. 10..,), I, ij;..: H. 42 . 

Formyl-anthranillc acid ( IB ) Nir 2 (/II, i COJI, mdtiuL: at n *. , 

is producetl in boiling isatoic acul with formic acid. It ('ondf'Ib^^ nn 
heating to keto-dihydro-qulnazolone-benzoic acid ( ' 

(B. 35 , 3175). 

Acetyl-anthranliic acid CHaf O.NH u/f/HjT'CojI results ii .m 
anthrauilic .u id treateil with ae atic anhydride-; from o-.imP'- 
tohifflin, fey o,\i«lation witli K.Mn()4, in tin- piisrnee of niagueauiii 
sulphate (B. 36, i 3 oi), an<l freun the e»xi<iation ed methyl-ki*to| and "i 
qiiinaldin (</ i’.). I he im-thyl ester, m.p. (>T', and the amiele-, m p ij'* . 
haye bee n obtaim e] from <inthramli<' acid este r and amide. Hiatiii2 


of ac( tanthranilic a< iel. or its e-ste-r, with i’Of I., proilue'es the- so-valloi 
fliarihydro-eliaretanthramlic ae id < ,.H,|N'/)4, m p. 230 , B>y In atind 
with ae e-tic anhyelriele to 130 . ‘er, by itself, to 200 ' 210 , ae e taiithia- 

nilir: a( id is partly anhydraterd to ace-tanthranih*. and partly couth nod 

to racthyi-dlhydro-quinazolone-benzolc acid 

35 , .}47'e). Benzoyl-anthranlUc acid f/HjCON I K/H ,(.()( )H. ni.)). - 

see B 26 , 1^04; A. 324 , i}}. Benzo-suiphone-anthranllic acid, 
CJi,S(),NHC,H,COOH, m.|). 214 ' ; chloride, m.p. 155’ (A- 367 , !•>)) 

j(H. . , 

Anthranlle (/fi. | o. b.p.j, 99" (B. 42 , 1047), an oil oi a 

’ N 3 ^ '’ ‘ ^ ■ 1 . , 

pf^ciiliar ofhjur, volatile in water vapour. It is ile alt with in this pi *" 
i)e< ausc it Iwhaves, iii many reartions, like an anhydride oj anthroniUi 


acid, (/U^-i j ^-lactanie, Uring transformed by alkaliis iid" 

^ R ,|i . , 

antliranilic acid, and iiy acetic anhydride into acctantliranilc. 
reactions, however, probably take place with an intramolecular atuinic 
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,lisi)lnaMnciit, A (linrt ccnviTsidn .)( antliraiillic acid into arUliranile 
has not been I,,, nato a,T,„n|.lisl.cd. The , nocks „f fornmir 

,iiithr,unl( ai( as f.ilhms : (i) fiom intro-liciizaldchvdc by rcdnrtio'i 

'''111 Oil •"><1 ace ic u id, or with ferrous ,nl),hate and am noni ^ 
from m;,dn-l« I, l.vde ; ( j) fron, o-,ntros„-l,e„.vl alcohol, o I o'ilme 
withwatei . (.|) f'onianinh)-l,e,,/al,l,-hv.h l,vovidationwith a,' t 

Tiuse react, ons lead to the eon. lusion that anthrmnr ' 

er mn,.r^ ether of ^ the unstable od,v,h-oxvh,nn.,od,enzahffl: 

‘‘"‘I Mil.),, "Ii"^' oxime is obtained by treating 

'ctml!\!}' lINdf ‘'‘ti'V nsnhs fro,,, the 

.letion IlNDj. Ins view is s„|,,„,|„,a j,,,. , reduction of 

anthramle to o-anndo-benzaMehyde, an.l the close relation to aX,.;. 

lime iieiil ,) (c/.e.), apiureiit fn.ni the analog,,,,^ 

of the /3-lactain.' foimuja is ..bo s,,,.„ f.v com], arisen with di'mthn- 
n, Kle, y Inch iniist be taken as a trnc mohrnl.u anhydride of anthranilic 
and Anihianile is ,ms,1v obt.niied iron, ,he dinieiciry compound of 
i-iimo-toluol by the .iction of concentrated HCI. \Vith corrosiy,. 
sih .mate, anthramle forms,, ch.iract, rMic double compound I'dl XQ 
IWk.^m.p. i;,s. Will, rhloiiiie, it combines to lo,,,, a JulihmJe 

I'.ll.j 1 ^ 1 ^ O, m,],. which, m, In.itnig with water, ]>asses into 

a ■'* ■ "f •> tlil-tl.H- atom 

Methyl-anlhranile c.n. n, f,,.,,, o-ni„o-ace,o-phenone, 

and phenyi-anlhranile t ,ll, j'd' O, fro,,, o-nmo- or o-amido- 

"I”"' I"' '<T''.>lcd .Is true honiolocnes of anthi^mile 
I '■ «, . ip, s,,., ,) .\,|,|„,,nile deriv,,tives a,e probably traceable 

li. loinpoimds pnidnc d by tlm end, ns.nion of o-mtii.-lxai/ald.- 
HCl'fl! iV I "> 'll'- I'lcsi nc,- of concentiat,’,i 

Amyl-anthlle < ... Sf,b.p., 

aiul/f .h id, .is, as t'ailvix-eth\i- 

.HulK' and, witli 'm:vUc anliydridr. It inu>t tiicivlt-n' ho rogard'od 
•Jn’lanthi.milio and. With Xll 3 it violds 
>in]id()-bn)zainid(‘ ; with aiiiliiu* .iiid othor .iiiiino hasos it gives 

‘^•divos of methyl -dihydio-tniiu.i/oloiio \ 

si I 

“’"-tr behaviour is slmwn by benioyl-anthranlle ir 

('^IJ fco ' ^ ^ ^ ^ «‘h 

‘ formed fnim ben/t)yl-aiithraiiilic .uid by 

ill OiJ,"^. anthrartllie arid, ben/oyl ohloiid(\ and pyridiii 

'*1 1 ' . antbranile after several lunirs’ heating witli 

iioi 1 ^ 3b'^<> ; 36, J7t)t>). Tlie very smooth h>rmation 

'' ‘'dithraniles from iho acidybanthraiiilic acids, as welj as the 
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close Tchitions to (ho ([ui!Ki/»)!oiios. indicato the lir^'t formula r ifli. i 
thiUi till' soi'oiul- I Ills is ('< ii'!‘ol>nrat<‘<l h\' (lit* anlixtliidi* foi m (tiiin 
of those acvl-aiithrauilic acid^, like hoii/ol-.tilphouf-aiitlii auili. i-l 
and picrvl-anthramlic arid, in which (ho formation of i <*m[)..llll,i^ ,,[ 
jlOO 

tlu' foniinl.i I-K ‘"'I’""''’''-' 

anhvdridos being fornw;«l (^«-o 1 )iantlnanilid<>>. and A. 367, ! tir 

ac\’l-anthr.inilos mn>t thon-fori* bo ri’gardfii a-^ )'-bi n/o-mrto\.i,'iu>, 

and are closelv related (o the anhydride^ obtann-d from b.i)/(,\ l-a- 
amiilo-aeids ; c|). hiiipniK' acid, ln n/o\l-al<dm. cte, 

DiMoi ia'i’i AH Anmvi>kii)Ks or Anihkamm' A( id (A. 367, loic 
While, tlurefore, anthranile cannot be lei^ardod .i- a simple aiiln- 
dride of anthraiiilic acid, dmiohenlar true anhv«lndes of aiillii.itiilir 
acid are kmovn : anthianovl-anthramlic a< id, anthi anovl-aiilln aniin 
anhydride (anthramwl-authianih-), and ihanthraiitlidr, which i an all 
bo broken up to obtain anthranilie add. 

Anthranoyl-anthranillc acid .t^li i < < )HN 2 1 Jl, i < < n i|i, 

m.{). Jo^ , Is form'd (i) hv rodm tion of o-nitro-lteii/ovl-anlliiamli. 
acid , (2) by Condons. itiDii of anthramii' add with isaloie anli\ di I'lc ; 
and hence ( i) as an inldimdiato j*iodu' t in tlm indnstiial j)iepaMl!"ii 
of anthranihc add from i*hth.diimd.-, sodium h\ poi hlorite, and s,diiiiii 
hydrate ( /. pr. ( h. 2. 80 , i). On h.-ating ai>ove the melting-point, 
or, more e.isilv, by the .letion «it thionyl chloinle, it libiTiites watei ami 

passes into anlhranoyl-anthranllIc-acld- 0 -anhydrlde,am'/;M/n>\ 7 -a^i/d,/- 


niU'i H , ni.p. H<2 . yellow Ileedh s. raslly polyilldlsyl 

on heating. Its fn'HZ'd-sulphoHc u»np>>nHii i sn^igil.. 

m.p. 22 C. o formed l»y tlie a< tion of lM n/.ol-sul[)ho-< hloi ide np'!! 
antliranlle'dV 40 , <107). I>V repeatedly treating anthranoyl-aiithianilii^ 
acid with mtio-ben/oyl (hloiide. ami then redudiig, anhydnd-sot 
antHranilir arid are obtained, wlm h haye a j)o|ype|>tide ( haiael( 1. c.c. 

f) Nllf ,II,CO Mb ,H,( ooll. etd (A. 351 , 207), . 
Dianthranlllde ‘dcl ' sn' I'}' 

needles, is obtained from its moiioafetyl enmpound. the j»io<lud "I 
the .ictioil of d.ncmtiated IIjM tjUnd gladal a< etic aeid upon dlbeti/o - 
snl()hone-di.inthramlirle. on boiling with NallO. It has the chaudei 
of a weak dibasic add. ami yields a disoiliurn salt, which, on nn ths 
vvilii dimethyl sulphate, passes into N, N-dlmethyl-dlanthranllwe 

Boiling with coneentrated alkali lireaks up tlie diantliraniliih i'd' 
two rnolei nh s of anthranilie ;u id. 

DIbenzol - lulphone - dianthranlllde ( ,h, o 

is h;rmed by Inating beii/ol-sulpho-anthraiiilic (hlojidc with 

/dZ/'vl 

CarboxiKanthranlllc dimethyl estefaml diethyl eater, ‘ . 

cMcr C,n4{Nlia)(K:il,)( ()<)(:H3,nM». 0lM).P i2 Tilnmlc! 

b.p,,„ 174', art! obtained from phthalirnidc cnlondc, or . ..(ion 
( Uy the action of sodium alaiholates ; 1' ' 'Lvy- 

converf^ them into the agiK} iiiatoic esters : whO*|f-W®tliy^ and C 
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ethyl-anthranillc acid JI.jCOOH, m.p. 18C" and i2rc, 

also obtained from anthranilK' a( id with < liloroformic esters, and from 
isatoir anlivdrifle by In-atin.Lt witii alroho!>. Treatment with acetyl 

(CO.O 

(hldiide eoiiverts them into isatoic anhydride rjL 1 , m.p. 

Mnh.co 

jjV -2‘bh . It wa^ hist obtaimd 1 )V oxidi^iui; a }.;l<icial acetic acid 
>(»lution of indi^'o with rhioimc a( id (H. Kolbe, 1885), and, later, from 
anthranile anel anthianilic arid 1)V the ariiun of ehlonj-carbonic esters 
(H, 22 , 1672). Also by (diidnctint^ phii>i.;ene into sodinin-anthranilate 
solution. 


It is very ^pariiii^dv >obible in w.it»r. 1 )ii^< v,t( d with alkalies or 
alkaline earths, it forms unstable s.ilts <»! the formula 

IN -LOMe 

from whieh CO.j r(\eeiu rates i'>ato]e .iiihxdiidr. With excess of alkali, 
salts of Isatoic acid an- lust fnNmd, .md tin se. di^'esled with alkalies, 
or, iiist.mtU', on addiiic' a« ids aid ( < .ir< broken up into ( ()._; and 
aiitliranilic acid ; fre'c I'-.tton' a< id c.ui theiefdre not be obtained (H, 32 , 
2151)' : 33 , 21 ; /. /», f c. J, 79 , jM I. .\iimidnia, hvdra/in, jdienvl- 
h\(lra/iii, and h\ dmw lainuie eli.tne,. p nu., the coiTt-poiidiiip' amide 
dciivalives of anthraniln .u id ,D. 19 , 1 \. t'S ; 26 , l\. 585!. 

Datoii- aiiludiidc foiiiis an iiiipditant intermediate preKliict in the 
industrial preparation of .mthi.iniin a- id lioiii phtlialiinide, sodium 
h\ poMili trite, and Na H( b .md < .m b* I'-ol.ned if .m excess of NallO is 
a\'oiiled, Idle proces-^t s m\ol\cd .11' ii| ie-r ni(d b\' the following 
system of formula' ( /. pr. ( h. 2. 80 , 1 i ; 


CII.I 

ud'--''" 

N.tttli ^ 


/(intN.i 
\( ONH, 

S '\ . 



f (0.0 

In ('ONa 

N.IOII ^ 

diii 

f ( < )( >N.i 
iMb'itoN.i 


• 0,H, 


J t'OONa 
‘IN'H, 


Kynurlc acid, ov.//\/-.n;//d-./;m'/i cui ^!vnhc ihid tOdl. 

^'DNI1.2i( Jl<ii TO,!! . 11./). becoims anh\did>p at 100 , and melts 
•It 180 ■ witii decoiiiposiiioii. it Is loMiit d fiein the (pimolin deriva- 
tives kymirin (</.a.), kvimrcinc .onl a i‘hci:yl (jumolin 

' 'iihosl\Tile {(j.v.), aceto tetrahvdro-quinoim, and indow lie acid ((/.e.)- 
Ifv oxidatij^f) It is I'l'cp.ired s\ utheti‘ .di\ b\ In aime anthianilic av id 

"hli ox,di^' to I 17 . .|oi ; K it"' Its 0. ;•((//;;/ o/c/' f O.^. 

l COjl is formal in the oxid.ition of the ester of 
lie acid (U. 15 , 778). It melts at 180 . • vu 

Oxalyl-anthranillc acid nitrile, .ma.moam/n acn/ tOdl.fONH 

nHilijCN, m.p. ijt)'. Tlu' methyl ester, m.p. i.d'. h-is been ob- 
faiiK'd l)y ('ondmsing () ami<lo In n/o nittile with oxalit ester. ^ Dihiti. 
')Cds tfansj)()sc t)i(‘ iiitrih' into tlie Isomeric 4 »keto-dihydro-quina*olin- 


2-carboxyllc acid r.ii* 


CONH 

d 1 (iv 42 . 

(I Ml 


I^lcyanamlno • benioyl 


(Anschiit/.) nudls with 
t N ' 

.. It rcMilts {iwd'.'vanoK'n .in'l ‘ ' ’h llfAvl 

;»l>i<'.)us soliiiioi, {H. II, i.iSo), Elhoxy-cyanamino-benioyl 

.■maiiiiK at 171’, from evanosa. and 

['lNn,C.OC,H. , 

VOL. II. ' X 


'<^”)positigp 
d 

Sii.t 

u 
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anthranilir acid in alcoholic soliiticni (H, 11, 1986). Ammonia changes 

( [ijCO.N 

it to o-benzo*glyco-cyamidin, benzoylene-guanidin II 

([i]NH,C :.NH, 

whii h ( ll.jl, in strong alkaliiu* solution, coin crts into a-O-benzo- 
- N 

creatinin CjH, !l (H. 13, 977). 

liCN't'llj) l:MI, 

Methyl-anthranilic acid ( ll.,NlCj;( glI,j’ t Tooil, m.jc 182^ ficm 
anthranilic acid with soda and methyl iodide or dimethyl snl|)hate in 
meth\ l alcoholic, or a(|neoiis, solution ; also 1‘roin o-cliloro-beiizoic aeid 
with niethvl-amine and ('opper (C. K^o.p 11 . 1099). Methyl ester ('ll., 
Nll( gll|( ()()( If.j. h.p.ja 12<) (('. HjoJ, 11 . 1257). Tlie acid is converted 
into indoxyl (.ind indigo) hv lusiting with N1 l.^Xa, alkali, or amalgam^ 
of alk.iliiie earth metals ; this conv< rsion is even more direct in tin 
case of the aixl'inethyl-anthranilic acids: formyl-methyl-anthranilic 
acid ( H()N(( 11 ,)( ..ll^t OOH, m.p. itip", and formyl-ethyl-anthra- 
nilic acid, m.p. i Uj \ obtained from methyl- and ethyl-ipiinolinium s,ih> 
l)y (.).\idation with permanganates (B. 36 , l8o() ; (’. looj, 1 . 

Nitroso-methyl-anthranilic acid N().N(( ll.,)( (.ll^t (ioll, m.p. u; . 
fnnn nn-thyl-anthranilic ai id with IINO.^ or oxidation of nitrose 
meth\T<;-tolui(lin with .Mn()4K (B. 34 , llydroihlorii- acnl 

traiispoM s It into 5 -nltroso-niethyI-anthraniIic add NO 5 ( ^1!,. 
N I {( 1 bj I t ( )Oi 1 , whi( h, on boiling with .soda solution, splits oil inetli\ ! 
amine, and |)ass< s into 5-nitroso salicx li(' a< id (B. 42 , 27.15). On fm- 
ther im th\ lation, meth\l-anthranili< acid jxisses into dimethyl-anthra- 
nillc acid !( 2 ( V,ll4 i < OOll, m.p, 70', from wlm h anthranilic 

betain, e /;c;i2eT/c/ai;i o, rn.]). 227'’, is generated. Tli' 

latter, on In aiing to 2.}o , transposes into dimethyl-anthranlllc methyl 
ester, b.p.,j 151 iB. 37 , .jii ; c|). in- and j)-amido-ben/oic acid, aiul 
anilid(i-acetic ai id ; als(» Betain, \'ol, i.j. 

Ethyl-anthranllic acid, m p. 15 } ’, sic B. 39 , 3236. Diethyl-an- 
thranllic acid, in.p. 121 , ,M. 25,487. 

.\ryl anthrainli*' a< ids are formed by h«-ating o-chlorO“i)en/.oic at id 
with arom.itic amines, in the jireseiue of copjx r (A. 355 , 312). 0>i 
heating alone, they s|)lit oil ( Oj, and pass into diphenyl-amines ; aiid 
on heating with eonceiii ra.ted SOiti^, intoacridone. Phenyl-anthranilic 
acid ( ,;lly\ll< ,;}lj( OOll, ni.j>. 181 , is also obtained by de-amidalin^ 
.imido jdn n\ 1 anthranilif .n id. Diphenyl-anthranilic acid (C.-.H;.):: 
\( p,!!/ (toil, m.p. 2083 from }>henyl-anthranilic acitl, iotlo-beii/ol. 
and ( <)j4)er. On heating, it di iomposes into ( (J2 and triplienyl-ainini' 

(Ik 40 , 2448). Plcryi-anthranillc acid (NO;,)3( 
m.j). 272 ' (A. 367 , 118). DIphenyl-amlne-o, o'-,-o, m'-and o,p'-dicarb- 
oxytic acid ( flIl4( ()2H, m.p. 295", 291)^', and 2<)o‘^ 
decomposition, from o chloro-benzoic acid with o-, m-, and p-aniid''' 
bi nzoic ai id |A. 355 , ;52). Sym. diphenyl-p-phenylene-dlamlne-o, 0- 

dlcarboxyllc acid ( (i^IIfiil eH4!2jNdi[i j(Vl4U|NTf[2^^ 

rn.p. 288'Gvith decomposition, from p-dibrorno-benzol, anthranili< acid, 
and Clipper {('. Kyob, il. 932). 

I'ormaldehyde coruhmses with anthranilic acid in various rnolc' nk'*' 
ratios, aci mnliiig to the < onditions, 

Methylene*didtithranlllc acid, fnrmaldchyde-dtatU/iranilic acid ( I 2 
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(NII[2]CJl4COOH)2, iTi.p. 158° with decomposition, from 2 molecules 
authranilic acid and i molecule formaldehyde solution, is transposed by 
methyl-alcoholic IK 1 into Pg-diamido-diphenyl-methane-dicarboxylic 
acid ('HglCflH.dXll 2)C(J01lj2 ; by acetylation with acetic anhydride 
111(1 sodium acetate, we obtain raethylene-diaceto-anthranilic acid CHj 
j\(CO(Tl;,)CgI {^tOtJlljj. Potassium cyanide splits up fcjrmaldehyde- 
(iianthranilic acid into anthranilic acid and anthranilido-aceto-nitrile 
(A. 324 , 1 18). JK" the cmidensation of efjuimolecular cjuantities of for- 
maldi'hyde and anthranilic acid, and its X-mono-substitution products 
({OolICgHiXlf K), we obtain compounds insolulde in alkalies, the so- 
called jormulidcs, which may be* used for characterising, and isolating, 
substituted anthranilic acids, since they are easily dissohed into their 
components on heating with acids or alkalies. Anthranilic formalide 
^ 0^^*' m.p. i.}5'’-I48'' with decomiwsition ; phenyl-anthranilic 

formalide 

By treating with KCN or alkalim* bisulphite*, the formalid(.s 
are split up, with formation of s.dts of a>-cyano-methyl-anthranilic 

acids ^dl4< and oj-sulpho- methyl -anthranilic acids 

COChT* excess of forinaldeliyde', anthranilic acid 

(dinbines, on heating, to form anthranilic diformalide ; it forms a 
lieavy yellow oil insolubh* in alkali, combining with i molecule K('X 

to a mononiirilc m.p. 105'''. and with 2 molecules 

K( N to anthranilido-diacelo-nitrile ni.p. K)S'-i7i'' 

with (h'composition (H. 42 , 3534 ; C. 1910, 1 . 3o<t). Methylene-anthra- 
nilic acid (’02lK'4H4X ; ( If,, m.p. about 210 ' (B. 41 , 1505). 

Anthranilido-acetic acid, phcnyl-^ycin-o-carlioxyhc iniJ I'OOH 2] 
1 6K4NH('H2('()()H, m.p. 215'^ with decomposition, has accpiired great 
t''^■llnical importance on account of its transform. ition into indoxy! 
'Old indif^o. it is formed ; (i) from chlorai'ctic acid and anthra- 
'‘■'io .icid, in neutral solution ; with excess of chloracetic fu id we obtain 
anthranilido-dlacetic acid ('OOHQif^Xp Iljt'OOinj, m.p. 212^ with 
'l*'comj)()sition (H. 33 , 3182) ; {2) from anthranilic acifi on heating 
''ith multivalent ah'ohols, like glycfTim*, mannitc, etc. (('. Kjoo, II. 
Mh) ; (3) by saponification of anthranilido-aceto-nitrile ('001112^ 6^^4 
n./'X, m.p. 18T' with decomposition, which is obtained from 
'OUhraiiilic acid, formalch'hyde, and K('X. or bv splitting up formalde- 
‘‘.vde-dianthranilic acid, or anthranilic formalide with 1 <( X (A. 324 , 
; 7 ‘ pr. Ch. 2, 63 , 302 ; H. 39 , O'^^o) : (4) from o-chloro-ben/.oic 
‘Old, by heating' witli glycocoll in the presence of alkaline carbonate 
'Old roppi>r (('. 1903, 11 . 81, 610). On lieating with caustic alkalie s, or 
anhydride and sodium acetate, the acitl passes into iiuloxyl and 
derivatives, which are easily converted into fnr/igo : 


a, / NHCH,CO,H 
1 COOH 


- jC,H*{‘ "'“' WCOJI 


o,n.r"\:Cv^’")c,n,. 

* Mco H O ' 


* esters ; dimethyl ester, m.p. i)f : diethyl ^ter, m.p. 75®, are 
^^’^dcused by means of sodium ethylate to imioxylic ncid esters. The 
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coiulensation of amhraiiilido-acotic acid, and its (stcrs, is facilitated 1 )\ 
introdiu'in.u: acv l, or alkyl, j^roups into N position. 

Acetanthranilido-acetic acid (OOIK ,;ll4N(kO( H.,)( H,/ ()()ll. m p 
2 i.\ With (It'conipositioii ; diethyl ester, ni.j). ().} . Metliyl-anthranllido- 
acetic acid t (Hdl(',jli jN'(ClI.,)Cll./ ()()H, m.p. witli dccoinjKtM- 
tion (H. 35, it)S; ; ( . Kjop I. ;o 5 ). Phenyl-anthranilido-acetic acid 
C()()lk\jIljXd'fin6'^ "> P- Cit)' ; itN nitrile is foriiifd frem 

plieiu 1-anthranilic forinalide with KCN (('. ioi‘>, 1. p)(>). 

p-SuIpho-anthranilic acid s().,ll } NH.jt , 511 ., tool 1 is forintd 
from o-nitro-tohiol-snlplionic acid with NallO, in a manner analopoiis 
to the formation of anthranilic acid from o-nitro-tohiol (C. I- .k”! . 

3, 5-Dibromo-anthranilic acid from onitro toluol with hromiiK (M 
28, (jS;). Of the six pos'^ihle isi.merit dichloro-anthranilic acids, liw an 
know Hi B. 42, f . into, 1 . ;,io). Tetrachloro-anthranilicacidi !,< 
j Nlfo I (O.Jl.m.j). iNj , fnun t<‘trai hloro-phthalic anludriile dk 42. 
]5 P)i. 5-Nitro-anthranilic acid NO., s MU k^ll,( ojl, m.p. jImj , n 

obtained from its aceto-cninpoimd, m p. 221 , whii h n snlts from ilic 
o.xidalion of nitro-aeeto-ti»h.n<l<‘ with (dnOid’a (I», 36 , iSoi) ; bev](l,^ 
th'- isoinerif' a( id MU 2 * .dl.U^kdl, it i> formed from .piiitii 

phthalimiih' with Kt)Br (d. k^oj, II. ;^(y). In the same way, .mb 
(j-nitro anthr.inilii a< ^d■^, m.p. jo ; an<l i.''o ’ with dei (ymj>ositioii, iiv 
formed from ;mitre*-j>iithalimidr with KOHr, 1 )mitro-anthraiiilii 
■icid (N'O,.)^ k .S MI.> - dl, rn.p. J<>S , from dinilro ( hloin 

l)enz(.)ie a( id with Ml , i^. tool. II. djai. 

IltU'rn-nnc }• nrnuitmn- <>1 Antlir,n:}iu .bn/ and Dcrivati.i^ 

It i-* e\ id( nt fr<mi the formati<»n of ai id\l itnlliranilt-s, isati'W tinlndf idr. 
\ndnx\!, and oth'-r -.ub^t.im » > mt iitioiu d abo\e, th.it .inthramlii' .uid 
and Its d' rivative> ar<' ver\ |)iom- to the form.itKm of hetertn \ • lie 
rinj.; s\',tem'., and “ (»rth(» < onden-.ai<*n.'' (< ompare o-ami<lo l)eii/\ 1 
al( oliol, o-amido l>en/aldt h\ de. and o-amido .ua to-pheiioiie.) 

Aeet'd-anthr.imh< at id .irid pin ind eondeiise, on heatiii.ij, to ui n 
doH'’, whnh also P siilts in diK' dni^.: pheiu l-anlhr.iiuln .n id with mui 
centratr’d sulphiirie a< id (Ik 25, J 7 |‘>). .\nlhranilie acid eoiuieiiMs 
with ai eto-plnnoiif and ateto.netie ester to ifuinolin deri\.itiv<s 

(Ik 27, I V/b) ^ 




I, (0,11 

2;NH( 


n,o 


.(.11/ 


< o 
NH 


ddl4 


/ i CtMdl CH, ( 0/ 


C/f 


J.idOOM (It, 


n/» * N 


.r.H. 


(:(()H) 

N 


( ( (),H 
(dib 
(H 

CcAh 


Ai til lone 

p-Oxy <)nin.ililni- 
/earboNvlii 
ai 111 

a-l'henyl ■/ o\v- 

(]itinolni. 


o-lirnzoylfni’-urca is forrinal on he.itin^' anthranilic acifl and i((dlii.t 
ml-imide with urea. It also results upon healiiiK carboxetliN I" 
armdo beii/.amide (B, 2 , .Jib; 22 , R. It/i), as well as by the actual "I 
mineral acids upon uramido-hen/oic. aci<l (B. 27 , 97/)). Kcto-ddiydf''- 
quxnazalim are pr»Hlnre<l on heating formyl-, aretyl-, and ben/oyb"' 
arnido-henzamide. I he ^fl-methyl compound is fcirmecl in the acii"'' 
of acetamide upon anthranilic acid, and ammonia upon cthylai" t- 
arnido-benzoic ester (B. 20 , R. ft jo ; 22 , R. k/j ; 27 , R. 5tb ; < • k 
I. 174, 1270). a-f’benyb/I'keto-dihyrlro-quinazolin rtisuits frotn he.d* 
ing anthranilic-acid ester with bcnzirnido cthyl ester (C. 190b, 
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The cnnilensation prodiiets of o-amido-hcnzciic add and evanoeen eas 
have been deserilied and forinnlated : 


/[ijCOOH 

rLiiCOMI. 

* * I [2jN'H,('<)()( 
(' ff / * ^ I {j 

* * U2]NPI.(’H() 






> < .H4 


r n J N H f j I i( ,1 z( ) y] eii . I, r ea 

\Nli —(i) ^ ^ilitt(i-Utrahydro-(]uiiiazoliii 


,, rCU.NH ^ ,, 


i ( iNH.rcJI, (lihy(ir,,'qui„a 


“to- 
luinazoliii. 


Nitrons and ronverts anlhranil-ainide (iirertlv into ben/a/.imide 
wliereas the o-dia/.o-ben/.oie estca ln>t rrsnltin- from anthrainlie cter 
must be tr.Mtod with ammonia to ethrt thi> . liaii,u<-. Mmilaiiv an- 
thranihc tlno-amide lisc to thw-hcnzuzimuic (P,. 42 , -‘-im; ’ * 

o-Dlazo-amido-benzol-carboxylic ester, m.j). ;<» . on ’|)!!iiin^r ^vith 
ahohol, ^Mvcs a-phenyl-pheno-^-triazone or benzazanile (]^ 21 is\S 
571 ; J- pr. ('ll. 2. 64 , 70) ; ’ ’ 


(.H. 

(‘.H4 


l.z NH, lU l 
.[ZjN : N NH( db, 


Noon 

A, II, OH 


• ‘In n 


Hon zaziniKic 


Hcnzazainlc. 


m- and p-AmIdo-benzolc acid nn h at i;; and tSi. n-ii.rtiv, Iv 
llieir a. eto-eunii^mnd-., nn llini; at .•50 and .>50 , r, -nlt whi n in- ami 
Daia to-lo mdc ,iiv oxidiMal In petinaiiftanati s (H, 36 , tNin! ; p-amino- 
enzo-nl(rlle, in p So (sn- t i.io j n, 1, ;) m-Amino-benzo-niirile 
I'll’ vio '.T', ' ll P-Melhyl-amido-benzoic acid 

I'.MK ,ll40),ll, ,n,p. ij; and lOi , atr pn.dn.nl In nnthvlanin. 
nil' .iinnlo-aeids with dinn ihvi Milpliatr (It. 43, ..jo ; 42 , ’-14) Th,. 
I'-nii lhyl-ainido l..■n/..n■ and is ohiajii. d, hv nn. h ai sviitln sis front 
111' inaKiieMiiin-io.hil.- i oiniH.iind of in.'ihi I ainhn. < Jl.Xit II 'M..I 

i 1 ", ''■■"'d'''-"""' "f the tiist pi...lni thi i.of'a'a.nn 
' “ ■•,)( DDM,;!, l>y healing, in a proi , s> akin lo the sviilhi sjs 

"I Mhi yhr and. I'roni N-in. lh\ l- and ellu l-o-tohii.hn, in a similar 

""'Iiier. p-methyl-amldo- md p-elhyl-amldo-m-meihyl-benzolc acids 

generated, ineltinn at joi ' an.l i;o ri s|vnivi lv Dimnhvl- 
''"iliiie and dielhvl-aniliiie reaet snnilailv wiih ( II.tMi;! ami IT), 
yi'iinK p-dlmelhyl- .md p-dlethyl-amldo-benzoic acid, ni.p. j 50 ami 
"1; (U. 42 ..,.,.ss,.,,si,^), ‘ 

lly inethylalioii with fi ll, ami KOIl. ,,1 and ivatni.lo-l>, nzoie 
r * /N'(nl^ ■'**'*'* <'<'ni|>omuis nMinblnyi: iHt.iin 

UO wliich, on luMtin^, isoinrriM' to m- and p-dimeihyl- 

mihl()-i)(^)i/nir rster (h. 37, ji.i), p-Amldo-benzolc-dle(hyI-amlno- 
Jl'yl ester NH,: ,114! 11,(11, ,11.0, • .‘II, (>. m.p. 31, 

"‘K «(t (»i wlini anlivdrons. results from tlu' mtnadion of 
[ .^'"tro-ben/oyl ehlori.le and ethvleiie elihuo-hvdiin. followed by 
•Mion and transformation with diethyl amiiK', hs monoeldoni- 
‘ Mte, ni,].). i5() ^ is Used as a 1 «m al an. esthetic under tlu' name of 

■'"'^'tain (A. 871 , 1 25). 

™li»antolo wld, 8, 5 -dtnl(ro- 4 >amldo>b 6 nioie acid (NO,),(NH,), 
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CgH-^COoH, nit'lting at 259'^ consists of golden-yellow flakes, and is 
produced when 3, 5-dinitro-4-niethoxy-benzoic acid is heated with 
aqueous ammonia. 

Diamido-benzoic acids (NHjjjCflHaCOgil are prepared by reduriiifj 
the dinitro- and the nitro-arnido-benzoic acids. 2, 4-DiamIdo-benzoic 
acid (NH2)2[2, qT'ijHaCOOH is obtaim'd from its diaccto comi)oun(l 
(B. 36, 11^03). The acids break down in dry distillation into carl)on 
dioxide and phenyhaie-diamines. Tike the o-phenylent'oliijmines, the 
diamido-benzoic acids, containing two ainido-groups in the ortho- 
position with reference to each other, readily yit'ld heterocyclic deriva- 
tives- nitrous acid converts 3, .pdiamido-benzoic acid into 3, 4- 
iizimiiio-bt’nzoic acid (H. 15, iSSo). riiem,!)- and the p, m-amido-ur- 
amido-benz.oic acids yield two dilterent uramido-azimido-benzoic acids, 
wliich alford the same azimido-beiizoic acid l)y sa})onilication (H. 29, 
K. 5^0). The 2, 3-di.'miido-bcnzoic acid forms characteristic com- 
pounds, with many varieties of sugar. 

3, 4, 5-TriamIdo-benzoic acid (NH,,)3.('^1{2.( Ojil, from chrysani^i( 
acid by reduction, l>n*aks down, wlien heated, into CO.^ and i, 2, 3-(ri- 
amido-benzol (.\. 163, 12). 2, 3, 5-TrIamIdo-benzoic acid (B. 15, 2i9(j), 
from dinitro-anthranilic acid (('. 1902, IT 1293). 

.^^any arnido-acids, derived from alkyl-benzoic acids, are known ; 
also haloid arnido-acids, nitro-arnido-acids, etc. 

Amido-phenyl-fatty acids are olitained from the nitro-phenyl-fatty 
acids. Tertain o-amido-phenyl-fatty acids are {>articularly note- 
worthy be('au>e of their tendem y to form inner anhydrides : y- or «S- 
lactamcs (I. 35<p, which issogr« at that the corresponding free o-aniido- 
acids are not (aipabh- of (existing - <’.g. o-amido-plnmyl-acetic acid and 
o-amido-j)henvl-hvdro-cinnarnic acid. 

m~ and p-Auiido-phcnyl-actiic acid^i melt at 149^ and 200'. 
m- :ind p- A mido-hydro-cinnantic acids ,, 131'. 

4- Amido- ]-fiitr()Aivdro-cinpiamic acid, fr(un p-acetamido-hydro- 
cinnarnic ar id, rm lts at 145 '. 

p- A tPiidn-hydratropic acid, melting at 12.S '. 

y- and ^-Lactames of the o-Amido-phenyi-fatty Acids. Oxindol, 

the lactamc of o-umido- phenyl-acetic acid, ^ melting at 

120', is obtaiiH'd by the reduction of o-nitro-phenyl-acetic acid willi 
tin and hydrrK hloric ac irl, and from dioxindol with sodium atnalgaiii. 
If luated to 150' with baryta water it is convertf'd into the 
barium salt of o-amid«)-phenyl-ac<:tic acid, from which oxindol is 
sr parated by a< ids (IT 16, 1704). Nitrous acid converts it into isat- 
oxime (r/.e.). 

Gxindol Iroiled with acetic anhydride yields aceto-oxindol, 
^ dbl * ' melting at i 2 h'\ It dissolves to aceto-o-amldo- 

phenyl-acetic acid ( Ifa.f'G.NH.f'gH^.f IIa.C(;,H, melting at 14^ 
Heated wnth alkalies or aridsit breaks down intf) oxind«>l and acetic ad''- 
p-Amido-oxindol Nlij.CJIftNf), melting about 200®, is formed h> 
the rediu tion of 2, 4-dinitro-phenyl-acetic acid with tin and hydie- 
rhlrjric acid. If ammonium sulphide be used as the reducing 
the [product will be ^-amido-z-nitro-phenyl-acetic acid, melting at 1^5 
(B. 14, «24) ; compare f>-nitro-phcnyl-iso-nitroso"acctic acid. 
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Atroxindol, lactamc of o-amuio-hvdratrvpk acid, 

C[2jNlI . ' 

molts at 1 19''. 

Hydrocarbo-styrile, lactamc of amido-hydro-cinnamic acid, molting at 
is formed by the reduction of o-nitro-hydro-ciimamic acid with tin 
and liydrocliloric acid ((ilasor and Buchanan, T.S69) (B. 15, 2103) ; by 
heating hydrocarlio-styrilo-carboxylic acid, resulting from the reduction 
of o-nitro-benzyl-malonic acid (B. 29, ; and from hydrindone 

oxime by Beckmann’s transposition (B. 29, t>(>7). 

Mydrocarbo-styrile has the same relation to qnin<)lin that oxindol 
hoars to indol : 


^ Hydrorarbo-styrile Ouinolin. 


p-Amldo-hydrocarbo-styrlle NHX^H.NO, m.p. 21 1 , is hirmod, 
together with .|-amido-2-nitro-hydni-cinnamic acid, nulting at i 
from 2, .pdinitro-hydro-cinnamic acid. 

7. DIazo-benzolc Acids are jiroduced from the mineral acid salts of 
the amido-ben/.oic, acids with nitrons acid, ju>t as the erdinarv dia/.o- 
hodies ar(' obtained from the aniliiu' salts. Nitrous acid ccinarts the 
amide of o-ainido-benzoic acid into benzazimlde. 'I'lie free dia/o- 
hm/.oic acids ari* very unstable. The diazide of anthranlllc acid 
consists (tf white, glistening needhs. It is obtained 

wIk'h th<‘ chloride is acted upon with silver oxide (1C 29, I3d3)- 

<S. Dlazo>aniido*benzolc Acids are formed when nitrous acid is 
Conducted into the alcoholic solution of the aniid<^-l)en/oic acids. 

Diazo-m-amido-benzolc acid (OjHLT'f'^Uj'cN N Ml h 

hOjII is an orange-ri'd powder. Hydrollmnic acid converts it into 
ni-lluoro-ben/.oic acid. 


N 

f). DIazo - Imido - benzoic Acids ; n result when 

N 


ammonia acts upon the perbromides of diazo-bcn/oic acids, or when 
liydrazin-lienzoic. acids are treated with nitrous acid. Tlu' o-body 
ni< Its at about 70' : the rncta- at i(>o' ; and the p-conniound at 185" 
(H.9,...5,S). 


' 4II4' ' 

lo. Azoxy*benzoic Acids (K | are formed in the rcductio 

"f the nitro-ben/.gic acids with alcolmlic p(»tash. The o-dciivative 
produced when n-oxy-iiKi'd-carboxylie acid ((/,r.) is oxidised wit 
•'Ikaline potassium permanganate (IC 17 , iqo j ; 24, K. (><>(>; 29, 050). 


n Azo-benzolo Acids I 


These result from the action 


N.C,H4.C(),H 

"f sodium amalgam upon (he nitro-benzoic acids; or from the action 
''inc dust and NallO in alcoholic solution upon the same ; or from 
action of liighly concentrated NallO upon nitro-lH'uzaldehydes 
(11.34, .|ij2 ; ('. iqo.j, 1. 722). 0-, m-, and ]'>-.\zo-ben7«'ic acid decom- 

l'"S(' on melting. By the distillation of the calcium salt s, a/o-])hciiylcne, 
pkenazin, is formed. 

Azo-benzol-o-monocarboxyilo acid ( JfsNjiiit fiIl4i2]( t)OH, m!p. 
. and its homologues, result from the camdensation of o-nitro- 
^^‘tizoic acid with primary anilines (C. 1909, I. (>9). I’Clj converts 
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them into y-oxv-f^-pht'nyl-indazols (q.v.) {('. iqo;, I. Azo-benzol- 

m-monocarboxylic acid, m.]). 171 . Azo-benzol-p-monocarboxylic acid 

CgHjNot ,.H4|.}jCOOH, in.p. 23S , is i)l)taiiu‘(l from ])-ami(lo-az()-bcn/ol, 
by wav of the evani(i«\ and from ben/ol-azo-p-toliiol by oxidation with 
chrmnic arid (A. 303 , 3S3). 

o-Tolyl-azo-benzoic acid CH.,i2;( (.HiN ; N'( „Hji2lC()OH, m.p. r iS , 

from o-nitro-toluol by tli^' aetion of tiiiely divided metals ,iiid alkaline 
hydrate (('. 1903, H. <173). ni- and p-Benzaldehydc-azo-m- and 
-p-benzoic acid Cll()(\jII,N .3 ,d ltC( H til is fornn'd from m- and p-azo\ \ - 
benzaldehy<le by transposition with coneentr.ited lIoSOj (H. 36 , 
33 () 0 . 3 ^ 01 ). 

12. Hydrazin-benzoic Acids. The svmmetri< al hydrazo-beii/nh 
acids result when the a/.o-beiizoic .a ids are ri'diK ed with sodinni 
amalgam, or with ferrous suljdiate and sodium hydroxide. o-Hydrazo- 
benzoic acid nndts at 205 . m-Hydrazo-benzoic acid ( OJI ;;( dl| 

[liNH.XH I 'I'gH j •;' ( ( ).,1I. riie^»- two .icids, when boiled \m( 1) 
hydrochloric arid, rt'arraiige tlieniM-lves to diamido-dipheiiyldic.tt - 
boxyiii: aci<ls {q.r.). The real iang« iiient of tin’ ni-acid into ])-diani!do- 
dijihenic acid is of importance for tin* |>roof of tin* constitution of 
diphenic acid (q.v.), and ( onse<pn utlv lli.it of pln'inuithn iie, 
p-Hydrazo-benzol-carboxylic acid ( ji.NllMK Jl, j (Ooll.m.p pii , 
on trans{)0'.iiion .gi\es ben/idin. with liberation of ( ()., (A. 303 , ;^j). 
0-, m- and p-Hydrazin-benzoic acids 3 ( ),J1 nsult 

when the hydroehlondes or nitrates of di.izo-benzi»ie aeids are redm ni. 

o-Cyano-phenyl-hydrazin Nil. Ml 24)1, . 11 / N, m j). 153 , from 

o-diazo-benzo-nitrile by reduction, seems .also to be formed by the 
reduction of the pheno-/?-tiiazone oxinn* 36, ^05). 

0 -, m-, p-Benzoic-thionyl-hydrazone so : .\NH(\}H,( OOII, m p 
135 , 23b , 25s (H, 27 , 2553). Benzyiidene-o-hydrazin-benzoic acid 

r^HT li ; NMI.f^jHif < )( )1 1, m.|). 223 , is reduced ))V sodium am-ilpcuu 
to r;-f)enzyl-hydrazin-benzoi( arid (\.H^( II^N’IIMK ^IIjCOOH, lu p 
133' with dnaifUpoNition. On heating alom*. or, better, with [’()( 1, iii 
an o[)en vessel, o-h vdrazin-b<“nzoic ai i<l yields an inner anhydrith', 

o-hydrazin-benzoic lactazame < Mb ni p. 232 with dn oni- 

position ; while, on heating with I'iK I, iirnh r jiressure, chiorindazol 
(((I 

r,H,' I MI is f<;rm<*d (ib 35 , 2 513). 

I N 

13. Phosphine - benzoic Acids. Tritfu'ihyl-phospho-p-hntzo-hftain 

^ i'’ (obtained from p-tolyl-(rimethyl-|’^^‘’''P^*"”'”'’' 

rhloride by oxidation vvith alkaline permanganate ; similarly, th<’ 
trimethyl - phrispho- tohi - betam is fornnal from trimetliyl - xylv! - 
phosjihonium chloridi* (Ib 31 , 2919). 

13. Sulpho-beniolc Acids. On rondueting tlie vapours of .SO., int" 
benzoic aeid, we obtain as efjiH prodin I fn-sttlpho-hcnzoic acid, and u' 

snrAV'X xmunui p-sHlpluhhcnz<>ic (Hid (i\. 178,279). 

Tlie tliree isomerides r an l)e obtaim*d by oxidising the three tohiel- 
sfUjihonic ac ids with an alkaline Sfdntion of potassium i?ermaiiganatc. 

If the toluol siilphamides, instead of the free aeids, be subject! d b* 
similar oxidation, the m- and p-toluol snlphaniides yiold in- and p- sulph' 
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ainine-])eiiz( 3 c acids ; \vh(‘rcas the o-toluol siilphamide changes to 
benzoic snlpliinide, or anliydro-siilidiamine-benzoic acid, called 
silccharin (H. 12, -Cnj), from which, by saponification with HCl, the 
()-sulpho-benzoi(' acid is obtained (H. 33 , 3t<S5). o- and p-siilpho- 
bi'uzoic acid are formed together on boiling [)otassium-m-nitro-benzol 
sulphonat(‘ with an acpu'oiis Mention of KI ; as in the formation of 
(iiloro-bimzoic a* ids from halogen nitro-benzols with KCN, the entering 
cvanogeii group does not take the place of the expelled nitro-group 

(('. i()<i5. II. At")- 

o-Sulpho-benzoic acid S(>,|H.>;< «lfi< OjH : .tHjO, iii.i>. 141’ (anhy- 
(irons) bi'haves somewhat lik<‘ jihthalic at id It forms, for 

instance, phtluilnns {q.v.) (C. II. 717, 1105), an anhydride, and 

an iniide. Hv the action of P( 1, two dichlorido are obtained, ni.p. 
40 and /() , the more stabh* one with the higher melting-p<tint being 

Itioliably rejnesented 1>\’ the formnhi < b{ “ther 
by the formula Dn boiling with alcohols they 

vidd ester-snlj)honic acids S( f,HC,-f !,('()( )K ; with sodium ethylate, 
o-sulpho-benzoi('-dieth\l ester, b.]).o,2 jij ; witli ammonia, the sym. 
(liloiide (m.j). /P ) giye> benzoyl sul))hinide. while the nnsym. 
iiiist ible (hloride gi\as diii lly o-cyano-benzol-sulphonic acid CN 1] 
('rjl, 2 ;S();, 1 I. imp, j'p (I'liloride, m.i). t»;-3 ), which has abo been 
obtained from o-amline-sulj‘honic acid by way of the dia/.o-com])onnd 
(b. 28 , K. 751). With aniliiu' tlu* chlorides form o-sulpho-benzoic 

anile r,H4\ Ni'«ib, m.]c'i()o\ sym. dianilide CglfifCONMCJij) 

Si),,NH('giis, imj). i<i5 . and unsym. dianilide t «H» 

ni,}). J70'’ 2S() ' \N ith d< c<imi)osition ; wliile, with IH K'lg, tlie two last giyc 

tile dlanlle CdC 'Nt'dis. m p. . 

Dll n'dnclion the unstable chloride gives sulidio-ben/ide, and the 
!'tal)le chloride gives thio-salicyllc acid S 11 .(\. 1 I,C(K> 11 . Condensation 
'rilli benzene and Aljf l^ gives mainly the .sy»i. ]M'oduct CpH^CtH'^ 
h^CjIij^. I he unsym. iriphenybmethane deru ative is alstuibtained, 

(B. 31 , U).iS ; ('. i()o(>. II. jj.)). p-Nitro- and 
p-hronio-o-snlpho-lx’iizoic acids, with IH 1 .,, also gi\e two isomeric 
*1" hloiidfs each, which are transfornuHl in a similar manner {('. 1904, 

I- i/i. 

0 -Sulpho-benzolC anhydride, imp. IIS . from the acid witli acetyl 
••'■"ride. With lienzeiu' and Al chloride it yields benzo-phenone-o- 
iiulphonic acid C^HaCO.CJljSOall (B. 33 , .m-So) : the isomeric phenyl- 
sulphone-o-benzolc acid ( ,jH.s in.p. jnS', is forinoii 

h'lin jihenyl-o-tolyl snlphone i)v oxiciation i()oi. I. (mu’). 

o-Sulpho-chlorlde-benzoic methyl ester SDjCl.C^jHd'OOCHg, m.p. 
*'3 . iroin o-beiizo-snli>hinic-.icid ester bDjU.l'^llA'ODCIla, m.p. Qi)’, 
hi’.itt'd with chlorine. This »'ster is jnepan'd fnnn anthr.milic acid 
'der by diazotating. ''(td replacing tin* dia/o-group by the snlphinic 

'■'sidiK. ^(' 11 

0 - Sulpharaldo - benzoic acM NlljSOjl jjC^jH^ji jCDOll melts at 
^55'’, with transition iiitg tlie sulphinide. Methyl and ethyl 
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ester, m.p. 119'" and 84° respectively (C. 1899, I. 1093). The acid is 
formetl by the oxidation of o-toluol-sulphamide with red pnissiatc of 
potash (B. 19, R. <>89), and from its iniier anhydride witli warm alkaline 
hydrate. On fusinj( snlpho-henzoic acid with aininoniiiin siil})lio- 
cyanide the isomeric o-benzamido-sulphonic acid is formed, ( j 
(C()NH.,)S();jH, m.p. 194^^, which, with potassium hvi)ohromite, yirids 
o-suli)hanilic acid (B. 29, R. 102). 

0 - Anhydro - sulphamine - benzoic acid, benzoic sulphnudc 
NH. called saccharin, nults at 220'. It was discnvcK 4 

in 1879 by Ira Kemsen and Ihihlher^c Its preparation is . n 
above. Tliis compound is now made t('chnicallv in vt'iy large ([uanti- 
ties. It is used for sweetening [)urposes. It is 500 times sweeter tli.in 
cane sugar. It dissolves with dilln ultv in cold wat(‘r, and, lik(‘ siu . in- 
imide and phthahmid(‘, beliaves like a strong acid, forming imide s.ilfs. 
The sodium s;dt NNa is very readily soluble in wat(‘r, .tiid 

is 400 times sweeter than <'am' sugar. It is re.idilv tiansj)oscd bv sui li 
haloid derivatives as benzyl (hlornh* ainl acetyl chloride to X-deii\a- 
tives of s^iccharin (B. 25, 1737 ; 29, lo }^). 

o-Sulpho-benzoic anile ( melting at 190 , n-iilt- 

from the action of aniline upon the chlorides of siilpho-beiizoii arid 
{H. 29, K, 353). Bho>j)h<»rus pentac hlorich' < onverts sa<'chariii iiit" 
pseudo-saccharin chloride ( «ib| ‘ x. melting at 139 (B. 29, gotis) 
70 75 o-« yano-ben/.oI->ulpho <hlond<' is foinied (B, 29, JJoS: 

C. I9ot), I. i9f»9). W'itli pheiioK and amido-pheiiols saccharin ('Hi- 
denses to dv«s of tfie pfithalem tvpe, called sacchanans (C. l8()7, 1 1. S [7 ; 
1899, I. 718). 

All siilpho-.u ids containing the sulpho-grouj> in the o-j)osition with 
r('ff rence tf) the carboxyl group of an alkvbben/.oic ai id are < apahlr 
of h>rrning sulphinides or sulplio-ciirhonimiJes (B. 25, 1737 ). 

On esters and ♦•st<T a< id-^ from o- and j)-sulpho-lM'n/oic. acid, r 

M. 23, 109}. 

3, 5-Dl5ulpho-benzoic acid is formed by healing bc‘n/,oi(' acid with 
fuming suljihnric acid containing 70 per cent. .SO., to 250’ in a jircs^nic 
tube (B. 35, 23(^5). 2, 4-DIsulpho-benzoic acid, from 2, f-tohiol 
disiilphonie. acifl (B. 14, 1205), 

Diphenyl-sulphone-o-monocarboxylic acid (’„! i5SU2[ ^ aHi! i |ih >011 , 

rn.[). i.pi', is formed by mxidation of phenyl-o-tolyl-sulphonc and 
phenyl-thio-salicylic acid with K.MnO^, or by heating the potassium 
salts of (i-chloro-briizaaic arifl and benzol -sulphinic acid in aqueous ei 
amyl-alc(;holic solution, in the presence of copper. On heating with 

concentrated H^sOi the acid [lasses into benzo-phenone-sulphone 

r.'V ,d|’/ •'(. (». 38, 72 <) ; (' I. i .y,,). 

(d) .MrcNOflYOHK OXV-FHI'.VYI.-PAKAFFIN At.COllOlS AND 
OXIDA'IION i*KODi;ns. 

I. Monohydiic Oxy-phenyl-parafllt Alcohols, or Phenol Alcohols. 

' These alcohols contain, in addition to the alcohrdic hydroxyl, othci 
hydrr»xyl groups joined to the l^tuctk nucleus, which impart to them 
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the character of phenols. Some of the alcohols of this group are- 
si inple traiis})ositioii products of long-known plant-substances. Special 
interest attaches to a number of mono- and dioxy-phcnyl-ethyl-arnines 
(in account of their strong physiological action, and their occurrence 
in animals and plants ; cp. j)-oxy-phenyl-ethyl-amine and hordenin. 

formation. — Some of the methods described under the benzyl 
alct)li()Is also lead to phenol alcohols : 

(i) The reduction of corresjamding aldehydes and ketones. 

\ >) The treatment of aldehydes with caustic alkali. 

(3) The action of sodium amalgam \ipon amides (IT 24 , 175). 

(3) They are linked to the benzyl alcohols through tin* amido- 
]ilienvl-paralhn alcohols, which nitrous acid converts into oxy-phenyl- 
parallin alcohols. 

(5) A’ nc/t'ur .Sh'n(/n’,si.s. Afethylene chlorides (B. 13 , 435) or form- 
alilchvdc' and sodium hydroxide (B. 27,2411 ; 35 , 3S44 ; 40 , 2524; 
/. pr. ('ll. 2, 50 , 223) cliange phenols into jdienyl alcohols. Phenols 
with so-called “ in‘gati\'e ” sul)stituents (Mh,, ( 1 , (TKh COOII) con- 
liriisc with forinaklehyde and HCl to oxy-l)en/.yl chloridi s, in which the 
ihldiine atom is very easily rej)l.iced by OH or OK (B. 34 , 2455 ; C. 
i(jo 2 , 11. «S(y4) ; (0) by the actifni of alkyl-magnesiuin haloids upon 
Iiliciiol-carboxylic otcr. Closely related to formation (3) of the i)henyl 
.ilmliols is the nucle.ir-svnthetic formation of acylated oxy-benzyl- 
ainiiirs l)v the condensation of {diemals with X-methvlol-acvl-amides 
K(()NHCH.,oll (A. 343 , 213). 

Monoxy-benzyl Alcohols ilOCglli.CHjOlL- The three theoretically 
isonu lides have been pre])ared. Ihey rt'^'iilt when the corre- 
>ponding aldehydes are redm'ed with sixlium amalgam. Sali^oufi, or 
"-"W-lx'ii/yl alcohol, is the best-kiunvn member of tlu* grouj) : 

0-Oxy-benzyl alcohol . . m.p. S2' 

m-Oxy-benzyl alcohol t>; 

p-Oxy-benzyl alcohol no ’. 

Saligenin, or n-oxv-hcuzyl alcohol, was first obtaiiu'd in the decom- 

l>'>''ition of the glucoside salicin (i/.v.) l>v mi'ans of ewa/sin, pixiihu, or 
'lilute acids (Piria, 1S43 ; A. 56, 37) : 

C,H„(V().(\,H,.CH,t)H I H,() HOC.U.CHjnil ^ C.HjA- 

has als<i In'en ])repared by (he usual methods, from Stilicyl- 
sal icyl-itm file, o-affttiio-hi'ftzyl alcohol, and phofoi It is 
^'hiltlc iu li,)t water, alcohol, and ether. I’'t'rric (hloriiie ])rodiices 
' Tcp-blue colour in its solutions. Acids lesinify it, huining sahnclin 
resin), b.thers and substitution products id saligtaiin are 
These have been made in part from the corresponding 
\i derivatives. 

O'Oxy-benzyl-amlne, salicvl-aminc, melts at 121 (B. 23 , 2714). 
°*Oxy-beniyl-an!IIne, m.p. ioS \ is also obtained bv combining anhydro- 
'Idchyde-aniline witli phenol (C. H)oo, II. 437; .\. 315 , 13^!. Hie 
’ " ' tyl compounds of (ooxy-be?i/-vl-amines aiul -aniline> an' unstable, 
transpose spontaneousiy into the isomeric N -acetyl compounds 
{ L 59 )- Steric rc'sistances are encountered iu (he acetylation 

^"'istituted o-oxy-benzyl-anilirtes (B. 32, 2037 ). 
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Anisyl alcohol, p-wetlioxy-hcnzyl alcohol ^ i i 1 11 ^ < > 11 , 
is ol'itaini'd trom anisir altU'hydo hv alcoholir potassium livilioxidc. 
It iiu'lts at 45 , and iH>ils at 254 . It fnnns anisic aldi li\(lr whin 
oxidised. 

p-Homo-saligenin ( HyS'C,,!!, 2 ;(()ll)('ll..()ll nults at 105 , [imii 
p-i resol b\’ nn tliod 5 (H. 42 , 2530 ). 

p-Thymotin alcohol (dlji 2 ;( .,II-;5U\.lI.y 4'()I1 1 ( 11,4 )il. m.p. u ^ 
(P). 27 , 2412). 

o-Oxy-phenyl-ethyl alcohol lio 2 ( ,, 11 , i ( lid ll.oil. l^i*. Kk, n 
formed i)V the sj)littiiiL,' iij) of cuniaronc c'Jid , (</.'.) wiiii 


[>(tta''h. lx 


o\\'-pln nvl a» otic 


.ileohol, oil treatment witli NalK ).4ua N the ( vdie jilicii' 4 -alenliol i tlii i 

, 1 I H, ('ll, 

the so-called livdro.-eumar(»ne (411, ’ i , imp. iS.s , aPo (hihikI 

from ( nniarom- hv iclnetiDn with Na and alcolml, ami from himn 
mrth\i-o-l)romo-phenyl otlna P>i( ..IIjtH 1 1 .^ Cl 1 Jh . hv ( didi im iiri; 
with n-dium, o-Oxy-phenyl-ethyl-amlne Hn j ( Jl, i 4 IRt )l ,M|, 

with .1 ehlorohvdratr of ncp. 153 . m f'-mi'il finm the h\'d),i/iil( 
mfliIoti(' lit id i'V di-'inteciiatioii. I he tpialt inaiN |Md.)-iin 4 h\-|atr m 


the ha'i‘. olHaliiahlr hv tin- a> ta-n of P 1 1.,, in* It-' at . I )ii In atiii^ 
with NallO it "plit'’ ••If liimelh\ I amiiif and vn hU hcdio-* iimaiMii. 
(H. 38, 20 '. 7 ^ p-Oxy-phenyl-ethyl-amine lin \ i < !{.( II. 11,, 
m p. P*2 , im rea"* ^ tin- h!o< Ml-prr-s'>uro, lik*' the 1\' i< lalt <1 adivn.i- 
lin (t/.r.). It i> f'lrm*'*! from t\r<oin Ujr.). an impnilaiit pro(lii< t "t 
the d* ( om^)t(•^ltIon of aHimnin. I'V fnitli* r *lf' i.mp'i'ition. or h\' In Mtiii2 
with r< ]*■< tion of ( >vntln ti< allv, tin- j»-o.w-pln'nyh< tlivl-aiiiiin 

is ohtaim <1 hv udm f ion of o\v-h* n/vl « \ annl*\ or froni the ani>\ Init ii' - 


nitro-methane ( I !.,< ) 4d\;ll» : PHN< p h'"* saponili- 

cation with III {P», 42 , 477-''). IP’ methvlafion of |)-m*'tln)\v pla nv'l- 
ethvl-amine and sapoiiiti* ation of the methowl f^roiij) with Hi, 
obtain p-oxy-phenyl-dlmethyl-ethyl-amlne, //"/(/cmn lin 4 ( ,.11, i < 11. 
( imp, 1 17 . an alk donl foiniinit H"' *'th<.t ivo mp'irdiml "t 

barley oad'. (P>. 43 , 

p-Oxy-phenyl-iso-propyl-amlne IPm ll^ ( H(NH^)( H,. nrp 
I2h , by redm tion of p-*ixv-ph( n\Ca( a toxim** (P, 43 , i<)2). 

o-Oxy-phenyl-ethyl-carbinol Hoc* ( Jlji H|Oll)( Jf.. h.p„ ,-, 1 
I }o , by lodm tion *d o-^w ph* nvl * lhvl ki lonc, and s\'ntln tn alh 
from tetra -aeetvldieli* in with /am. < thyl (( . l<)o2, 11. 214 ; P> 36 , 


C 57 . 5 )' 

o-Oxy-phenyl-dlethyl-carblnol IP) 2C„II,( f01I)((’,IIn).^. imp 57 
from s.iln yln esf«-r. with f'2ll.,MKl. It lasilv splits off wat*'!, aid 
passes into olefin {»h* iio| (P. if/o ;. I. 1222), 

o-Chloro-p-oxy-benzyl alcohol ami p-chloro-o-oxy-benzyl alcohol 
( i(\,H,i(Cll)< il^) )1I ; also o*nltro-p<oxy- ami p-nitro-o-oxy-benzyl 
alcohol, are prodm ed in the form of their oanlv sapoinfieil haloi'l ' 

(^ee P-.eiido |>h* iiol haloi*!',) fr<iin ( hl*iro- and nitro phenols with I' "” 
aldehyde ,ind hahig* n hydride. I'lie p-amido>saIigenln Nile i d:"' 

[2,011. 1 ,( formed by redm lion of p-nitro-oanxydien/yl 

is ns('d as a pliotografihir devadoper, under tlie name " ediiiol (Ih ^ » 

2455 ; C. 1902. 11. 304, 1430). 
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Psi:ri)()-i'iii:N()i. Haloids, MKTiivi.i-N'L-orixoNHs, ()i'inols. 

Pseudo-phenol Alcohol Haloids. A i>.-niliai hrhavLjur is sIdwh hv 
.riDiiu liali.f,vn-liv<ln.K<'ii i-stcis ,,f alc^lmls, (•specially thoM- 

n- and |)-n.\v-l)( ii/vl bioinides and diloiidesin uliicli nuclear H atoms 
am replaced l,v chlorine or bnmiine. Such products are obtained (i) 
1 )V the actn.n of HHr upon the corre^ix.ndin,^ phenol alcohols ■ (2) from 
vinyl idienols bv a.ldniK IIP>r or Hr, ; (j) by suitable bromination of 
o- an<l p-alk\i ])henoP, c.y. : 

0-Oxy-mesityl chloride 5 (ril^);2, i (OH nip 

o-Oxy-iso-duryl chloride 5, t. (( H,), 2. 1 (OHjC'H.i 1 'm p loo’* 

m-Bromo-o-oxy-benzyl bromide ( ,, lb,;,; P>r 2,1 (t )H)( H,:Hr mp qn ' 
m,m-Dibromo-o-oxy- benzyl bromide ( ,,H., 5 Hr. 2. V(( )H)( H ,Hr 

m p. 117 . Tribromo-o-oxy-benzyl bromide '( ,HP>r.j 2! i (OH)('H!Hri 
111.1'. i 5 t . Tetrabromo-o-oxy-benzyl bromide PfiHr, 2! i dtlliCH.^Hi 
m p bV Dibromo-o-oxy-mesityl bromide t Vh ,(( H.d , 2, i (OH) 
niJ'.r, m p. 150. Bromo-o-oxy-iso-duryl bromide'(\.Hrd lip. 2. 0 
("lilt H.,Hr. m.i). 112 m, m-Dibromo-p-oxy-benzyl bromide ( Jl,,HrI 
} MOllK HJh. m p. 150. Dibromo-p-oxy-pseudo-cumyl bromide 
b t d di)( 11 Jh, m.j). 120 . Dibromo-p-oxy-mesityl 

bromide, m p. 1 1; Tetrachloro-p-oxy-benzyl bromide ('c^ l/p i 
h)ll)t H.,Hr. m.i), ido . and chloride, m.i'. 1 |d . Penta-, hexa,- and 
heplabromo-p-ethyl-phenol ( ,Hih., .p i (OH)('ilHr*( H..Hr. CJIHr 
i:(OH)('llHi *( llP,r,, and PJh , .}, i p > 11 )(' H Hrn H Hr, Teira- 
bromo-Iso-eugenol iJ., 1. 1 dip HHi *( HHrt 11 ‘ Hepta- 

bromo-p-iso-propyl-phenol (^jHr, 2. i (OllP Hi*((‘HHr,.)bH, ni d isr 

I • a , 

llns<. MibOan.f. are iimohible in alkahr>, and dew an abnormal 
■iml'ililv of one ahphatu ally linked Hr atom. I hm Hr atom, on treat- 
with walei, alcohol, phn lal acetic aHil. .imines. I'ota^^ium cyanide, 
T Milphodivdiatc. Is easily e\( haiiijed for the icMducs OH. 0 .\ 1 K, 

* ** * *1 11 .,, NlHv, ( N, SH ; with I'heiiols. .mil ti itiary amines of the 
'iitiK thvi-aniline tyi'c. tin y transpose veiy easily, without ('ondeiisins^ 
's'lits, mtn diphenyl ineihane dcii\ .iti\ es. .\ leaonity similar to 
t ml of the p>i ndo-plieiiol .ih ohoU i> possesvetl by the coriespondintt 
"'ill'ho-cy.mides, .icetates. .md mtiodxulies, Mich as ( gHi .,p ! 1.,)., .}, I'i 
H,NO, (H. 34, |2<>.j ; cj>. also ihe .malo^oiis behaviour of jiro- 
1’* 1-phenyl dil»romid('s). lo e\j)lam the beh.iMom nf these sub- 
m.iikcs, called />s<'/c/(»-/'//cno/s ” on .iccount of ihcir insolubility in 
'* dit s, it IS assiinicd (hat, in Coiisccjin nce of hitherto unexplained 
'leiufs, the ( II, Hr (or ( HHr) group SO closely approaclics tlie 
Mi l- 01 ortho'hydi oxyl that, in most, rcai tions, there is a splitting 
'* ‘d HHr in the (iist instame, leading to the formation of hi,glily 
'' '‘ bve ■' mcthyli'm -iiuinofus ” or “ (fuinoiK'-iiulluiftis" (H. 36, 

'''"'ll K’aet fnrtlier with addition of tlu' agents; or tlie iKendo- 
bromides are regarded as tjninone-like substances, corro> 
d'"ndmg to the si hetne : 

il.< >011 1 

P„(|i^ >•>) >()H 

n><. 

'ido-phcnol hromidoH Methylene ipiinoiicir Phenol alcoliob. 
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In their otlier chemical properties tlie pseu(lo-])henols corresi)oii(l 
exactly to the phenols, being easily converted into O-acetyl coinpouiids 
and uretlianes. 

Methylene-quinones. riie nudhyleiie-cjiiinones, assumed alxivo ,i 
intermediate {n-oducts, may l)e obtained from tlu' o- and i)-])seii(l()- 
pheiini iiromides by treatment with sodium acetate M'lutiou, m dilim 
alkaline hydroxide. The o-methyIene-(|uinnnes are fonnixl nueii 
more easily th<m the {lara-lxidies, the latter easily passing into pdp- 
inerised proilucts, and, partly, into condensation piuducts soluble m 
alkalies, c.g. derivatives of p^-dioxy-diphenyl-methane. 

From the pseudo-bromides of p-t.-thyl-phenol, iso-eugeiiol, .md 
p-iso-propyl-phenol, on the other hand, derivatives of p-cihylidnw- 
p-propylidt'ne and p-iso-propyhdcnc-quinone can be isolatc'd. Hu 
methylene-ipiinones are yellow subst.Liices, easily polymerised .md 
bleaclied, by light or by acids. I'lie chemical Ix-haviour of tlu' o- ,iiid 
p-inethyleiie-quinones shows a remarkcdde difference. I'he jiara-bodies 
are highly reactive, easily comliimng with water, alcohols, acetic ai id, 
and 11 haloids to form the corresponding jilienol-alcbhol dc‘iivati\< s ; 
whereas the o-rneth vleiie-ipimones are quite indilferent, so tlmt tlu v 
c.in hardlv be regarded as mtermedi.ite products in the transformalioih 
of the o-pseu(lo-{)henol haloids. 

o-Iso-durylene-quinone( IIj : n.,)3 '2; : O, m.p. Tetra- 

bromo-o-methyIene-quinone( 11.3 : ,'iTJh [j; M). m.p.im. i y/'. Bromo- 
o-lso-durylene-quinone ( 11.3 . [i j „P,r(( H.,)^ j; :(), m.p. 155 . Dibromo- 
dimethyl-o-methylene-quinone ( TL ; T ( : <>. m.p. 

Hexabromo-p-ethylldene«qulnone(Tll»r./Il :^i,(\iBr; : 0 . Trlbromo- 

methoxy-p-propylldene-qulnone (Tl,( HBrtTi : i i :CfllIBr,3(( : < > 

Heptabromo-p-lso-propylldene-qulnone ( ir,(bTnh j)(' : p ‘b 

rn.p. 1S5 '. (q). also the much more stable methylene-cpimones of tlm 

di- and triphenyl-methane series, c.g. diphenyl-methylent'-quiiioiie .md 
qiiino-diphenyl-methane, the dyestuffs of the benzo-jiheiione and Iti- 
fdienyl-i arbinol group, sik h as auisunin, rosaniline, rosolic acid, etc , 
must be regarded as derivatives of methylene-quinone. 

I.itcraturc. See Auwers. A. 301, 20 1 ; 334, 20 .^ ; 344, q i : H 32, 
2978 ; 34, . 125 ^.; 38, ; 38, 39, jB*"; Zmch', A. 320, i \'y. 

322, 171 ; 329, i ; 349, (>7 ; 350, zix ) ; 353, 

Quinols. Related to the p^eudo-phenols and methylene-<|umoiies 
is the sper ies of compounds known as r/ni/io/v, which are also related t" 
the quinoiHS projier. 

(i) Oiiinols wen* lirst obtainefl from para-alkylated liromine- oi 
ch!oririe-,ul>stituted jihenols, liy oxidation with nitric add or nitiogeii 
oxides, the soaalled mtro-ketoiies, (ir <piinitrols, being intermctlial'' 
[irodiK ts : 


B Cl 


OH 


(lb 


Didiloro p crc.Hol 


f H n 

* Nd. "irTT '’ 

I>ichlor<> tulu-c|uinitryl 


CM, H n 

HO 7T n" 

Hichloro toln qniiie! 


f aro's arid also oxidises the non-std)stitnte(l p-alkyl-pheiiols, like 
|)-cresol, 2, 4-xylenfd, in small quantities, t</ quitiol (B. 36 , 2028). 

(2) Hie simplest representatives of this series were obtained from 
p-alkyl-phenyl-hydroxyiamincs by transixjsition with H1SO4; 
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as intermediate products, become qiiinols bv 
sl)lltting olf Nil.- 'i > y 


(lb. 


ii 11 


-NHOH 


II Ii 
p-Tolyl-hydroxylainiiie 


(lb 

HO 


II H 


NH 


CIV 

HO/ 


11 H 


: O 


H H ^ HO/ H H 

Imino-tolu-quinol Tolu-qmnol. 

Simil.irly, tlic p-alkyl-plicnyl-liy.lrcxylamiius, liiat. d with alcultolic 

H.MI,, give immo-(pim(il ether and (luinol ether ; 

ili-lLLv.,,.,. < ”3 H Clb 

C.Hj^^ H H 
Iiiiino xyl<)-(juinol-ethyl 


< lb“i] Tf-NHOIl 

m-Xylyl-//-hydroxylaMiuir 


: NH ■ 


ft her 


( lb H Clb 

" c,Hj(j Ii 
Xylo qumol-cthyl ether. 


(d) Small aiiKemts of cpiinols are abo obtained from (niinones bv 
the action of niagiioiuni-nKdhvl iodide. 

The quill, , 1 s are ,„l<,nrl, ss sulistaiires. s„lul)l,- in alkalies, and .subiect 
tn a, Idniation ; tin y are easily re.lnre.l t„ p-alkyl-phenols, fmm which 
tiu \ may be partly recoN'ered by oxidation. 

On til,, plan ..fthe n. /:!.,>l,.|in-ket,.n,s, tlie siinph st ,piin..ls c.nibine 
with two tiiolecules of hydroxylainine to form /J-livdro,x\ laniine-oxinns 

('P' various snl)vtanc(‘ii are ft timed -- 

areording to the conditions, plienvl-hvdrazim.-T'oinptiumis, diphenvl- 
liydi.izones of diketo-oxy-tetrahvdnk-bcn/.ols, or a/.o-coinpoiimb with 
rejection of H./). 

With alkyl-niagnesiuin haloids the (piinols yield diouinvls by method 
j fal)ov(') ; ‘ • 


‘**3 JlL-JiL '.H/U-i (lb Hr Hr e.H, 

OH Hr Hr ' ^ ^ OH TIT HT oil 

Tetrahit.Miu toll! qumol 'letralnoiuo-methvl ethyl dit]uinol. 

llie (piiiKtls h.ive a ( haracteristie tendeney towards intranu'leciilar 
■'J/nie displacements. We may mention the migration of the ]vira- 
' / Ki<hil> bionght al)out liy sulphuric acid, with formation of hytlro- 
quiiitint's ; 


( lb , n (H, 

HO n — rr 

*, I Hiniclhyl (jtiiiud 


.. H ^ H, 

^ ""Timr"" 

p X\ 1(1 hvdotqilll'.OHi' 


ill (he quiiiol ethers tins transposition takes twi> diro tions. lesorein 
being formed with migration of the alkoxvl group, besides hydro- 
/"'"Jie ethers, on In ating witli alcolmlic HjSO,. 

^•1 ln'ating with (oneentrated HjS()|, tin' halogen-suhstituteil 
iiif tb ^^^***'’*^^ ^plit off formaldehyde, and pass into j^j-tlioxy-diphenyl- 
I ' “'YY' analogous behaviour is slnnvu l>y the isomerie p-oxy- 
(dcohols and their derivatives, the pseudo-plienol bromides, 
I ' HiK jliate |)rodue(s Iteiiig probably (he methyh'ue-tjuinones (A. 356 , 
ip) I etrabromo-ethyI-(juim»l, tm being (reateil witli eoncentiated 
h. pves tribromo-t'thyl-ijuimme (A. 341 . 2(^2). 
tile I* ^ .^'‘'^^'^^'^■^Hbstituted quinols tlie halogen atom, ocenpying 

OH ' v^i reference to the quimd group, may he replaced by 

(‘tc. (ep. ( hloranile). 

f/,/, exjx'cted qniiml, ni(ro<hloro-p-iresol yields nitro- 

olu-qmnone on heating with HNO^, llte quinol undergoing trails- 
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position to hydroquinont', and oxidation. Nitro-broino- and niti(»- 
dibroinoqxiasol i^ehavc similarly (A. 341 , 3i<»). Tbc atomic dis- 
placcimait mav also take other directi<ins, according to the striictiiK 
of the ((uiiiol^ (cp, lb 35 , -1 k>). 

p-Tolu-quinol CH,(()Il):q (',.11, : (), m.j). 75 , from p-tolyblivdm 

xylamine with dilute sulphuric acid, and, in small ipiaiitities, Iimhi 
p-cresol with Caros acid. 

2 , 4 -Diraethyl-:tuinoI ('H3(( dl) .pC^jHa: j}(CIl.,) ; O, m.i). 7.5 , fmin 
in-xylyl-/:J-hydrox\iamine, with cold dilute ll.^SD,, yields, on hc.itiii;^ 
with aci(ls or alkalies, or on ilhimmation, p-\ylo-hydro(piiiione. 2 , 4 -Di- 
methyl-quinol-ethyl ether ( H-goC-dl.) 4 (\jll;j; j (ClI,) :(), b.j).,., (,| . 
Imino- 2 , 4 -dimethyl-quinol-ethyI ether ( llhtK'jHi) 1 f bHi ; 2i(( II g : 
NH, b.p.j, ()N- fruin m-xvlvb/j’-hvdrowlamme witli alcoh(»lic IL''*),. 
Mesltyl-quinol til);.} <*:((T 1 ^) , : ( ), m.i). .|o , from hk-uvI- 

hvdroxvlamine, i-^ tran•^posed into ( imio-h vdro(|mnone. 2 , 4 , 5 -Tri- 
methyl-quinol, m.p. iio , from p^eudo-< iimciiol with C.iro\ acid, mill 
from p-xylo'Cjuinone with CII.,NigI (lb 36 , 20 ;.s). Di-, trl-, .ind tetra- 
chloro-toiu-quinols, m.p. 125 , <)o . an<l lOo , from di-, tri-, ami trtm- 
chloro-p-cre>ol, with UNO,,, either diiec t. (•! by wav of the qiiiimiiC 
(method i). 

Di-, tri-, ahd tetrabromo-tolu-qulnol, m.p. i,u . 12S , and 203 . On 

treating with .dcohoh< HCl. tw(t bromine .itono are iej»laced by chloriin' 
in the tetrabromo-tolu-<pimol, and onr Hr atom in the tiibroino-iolu- 

(piimd, forming k >pe< tivrlv : dlbromo-dlchloro-tolu-qulnol, m p t": 
and dlbromo-chloro-tolu-quinol, rn.p 135 . Tetrabromo-ethyl-quinol 
( JljfOllj 4 (\,H>r, : O. m.p 140. Tetrabronio-methyl-elhyl-diquinol 
Cil^fOH) I (^jHr, 4h( )ll)( ,11;,. rn.p. njE, -‘nd tetrabromo-dlethyl- 
qulnol CJIi(()H/T C^Hr, .V(nH}C JI..,, m.p. iNo , are huincd from 
tetrabromo-(jthyl-<pimol with methvi- and ethyl-magne.^mm iodide n- 
spectively. 

Hie Jiseiido-pheliol bromid<-'» aKo aie oxidise<l bv UNO., to (piiliob, 
which, on treatment with alkahe-, or silver oxi<le, yield o\id( ^ with 
rejec tic.n of 1 1 Hr. 


f'.r P.r 

‘ "•'''Tr-TT"" 

JV-rit.ihronio j) < n-v.l 


( HJlr Hr Hr 

* OH “TT nr 

P<-rit.it'i>ini<> twill •|itiMo| 


(H. 
f ) 



I 'cilt.diroiiin twill 'jiiiil"! 
wxide. 


The-,e oxides add HHr ami aertyl l)romi<le, with formation of hydi" 
quinonc derivatives : 


(ft, Hr Hr 

O / fir ilr 

1 etratirianu tolii- 
qinnol o.Tifle. 


im.t 


\ I M,' Ol»r 


► Hr( H,0 
^ Hr( 11,0 



)>I 

K ()( Hi 


Literature. Cp. Anwers, lb 36, 425 , .pj \ ; Hamberger, Ib 33, 1*" ’ 
36, r 42 .p \mr, 36, 1 ^ 25 , 40, I’sqo. 223 t»; /im ke. B. 34, 253 ; -V 32oi 
2 bi , 343, too , 341, ;o(), 

Dloxy-benzyl alcohols are not knowti in a free ( omlition. but den\ a 
ti,veN of 2, 5 dioxy" and of 4, .f dioxy-lM n/.yl ahohol have been obtain" 
in the redm tion of rertatn ahlehyde etliers witli sodimn ainalg'"'' 

Dl-methyl-gentisln alcolioi (CH.,())2|2, 5ifVf3[ij( II,.()II boils at 27S 
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Vanlllyl alcohol CH 30 [ 3 ]H 0 [ 4 ]CgH 3 [i]CH 2 . 0 H, from vanillin, 
melts at 115 °. 

Piperonyl alcohol CH,( c,H 3 i i]CH,.0 H, from piperonal, melts 
at 51°. Homo-piperonyl alcohol CH,< b.p.jo I56^ 

o[ 4 j; 

see B. 41, 2752. o-Dloxy-benzyl-amine melts at i68^ (B. 27, 1799). 


( 2 ) Aromatic Oxv-mono-aldehydes,. Phenol-aldehydes. 

The phenol-aldehvdes are obtained (i) by oxidising the phenol alco- 
hols with chromic acid ; (2) b\- an important nuclear-svnthetic method, 
consisting in letting chloroform and an alkaline hydroxide act upon 
phenols (reaction of Keimer), when the chloroform enters the 0- and p- 
position with reference to the phenol-hydroxyl, and is tiien converted 
into. the aldehyde group (B. 9, i 26 vS) : 

OK 

C,H,,C)H-f('HCl 3 r.tlvOH - ^KCl - B1,0. 


On treating 0- and p-alkylated phenols with chloroform and alkali, 
some chlorinated products of a ketone type, insoluble iit alkalies, are 
produced besides I lie phenoKaidehydes. c.g. 




CllCl, 


H H 
H H 


These substances should hv regarded as derivatives of keto-dihydro- 
bcnzol, and are <lealt with in that ct)nnection. 

( p A lUK'lear svnthe^is of }dieiU'l-aldeh\ cle'^ is also brcnight about 
b\ the a('tion of prussic acid and gaseou> IB 1 up'on the phenols, or their 
'■tilers, with or without A 1 chloride ; aldimnn s an* first toriiied, and 
thes(‘ are easilv cainvei ted into aldehydes ^Gattermann, 357 , 313) : 


IIN : ni.C,ll^()H orll.t'eHABl. 


l>y similar reat ti«uis, oximes of phenol-aldelu des are prodiua'd (3<d 
bom multivalent j'henols, niercurv fulmiiiat(\ and IB 1 ; and plieiiyl- 
'ttiiiies of aldehvd.'s ( t/d from multivalent plumols. fcTinaiiilide, and 




\ r,H,N;CHCI 


CJI,(C)1D,CH NOH 


Briuiviour. All the phenol-al«lehvdes show the sanu' D'actions of 
tbe aldehyde group as the ben/.aldehvdes. Oxidising agents convert 
'belli with difticulty into phenol*carl>oxvlic acids : this is most easily 
’'t^oiiiplished by fusion with caustic alkalies. They reduce an artl- 
'""fiiaial silver solution, but not the Eeliliiig solution. On oxidation 
"ith dilutt' alkaline HjO, solution the o- and p-pheiioi-ahlclivdes split 
'’'1 the aldehyde group and ea.silv pass into pyro-catechin and hvdro- 
T""oiie (C. 1910, I.bpi). They dissolve in ^dkalies, forming salts— 
b,n4((:HO).ONa the alkyl iodides convert the latter into alkyl 
''’hers. 

(‘^) Monoxy-bentaldfhydes HO,rjl4.('nO. r riuce arc possible 
to theory ; al) of them are known. Anisic aldehyde, the 
VOL. II. ‘ Y 
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nietlu l other of p-oxy-bonzaldehydo, has boon known for the longosi 
period. * 

Salicylic aldehyde, o-oxy-bcuzaldchydct forinorly oallod salicylous 
or spirvyloKS acid, boils at i()0". Its sp. gravity o(|iials i-jy 2 (15 j, 
It occurs in the volatih^ oils of the diftoront varieties of Spircru- 
Spiru'ii ulmariii. It is ol)taini‘d by the o.xidation of saligonin and salic m 
(Ihria, iS y;) and by the decoinpo>ition of hiiicin, an oxidation product 
of ^alicin (</.r.). Also by redih'tion of sodium salicylate with sodium 
amalgam in the presence of free boric acid ( 1 >. 41 ,.ti.| 7 , It i> 

most readilv pre{)ared (togt-ther with p-oxy-benz.ildehyde) 1)\ iIk 
actimi of chlondorm and cau-'tic pol.i^h upon phenol. It is ^ojiaratKi 
from the p-body b\Mlistiliation in stiuim, in which salicylic ald<l)\(!( 
IS \-cr\' volatile. It is rather eaMly soluble in water ; the solulioii is 
coloured a doep violet bv ferric chloride {com])ari- saligt-nin and sail 
cylic arid). In alkalits it di>S(»lvt '' with .111 intense Nclhnv coloration, 
in contrast with p-oxy-benzaldch\ do (B. 39 , JO''^;)). I.iko all ortlm 
oxv-aldeh\ dos, it colours tin- skin .in intoiist- yidlow. Sodium .imalg.m; 
transforms it into s.iligoiiin ; oxidising agents ch.inge it to s,il](\ j|i 
acid. 

Potassiumw '^idicylii aldehyde C,;! I4(()K)( 1 lO • 1 IjO consists 0! 
yellow j)latt >. The methyl ether ('glliiO.t ll^l.t lit) molts .it 35 ami 
boil.', at J jS : till' et'nxl ether boils at , The aeetii-derveatw'e ( li.,, 

( ().().< gllid IlO molts at ;7 .ind boils .it J53 . <ilui(>:>e i/cMca//, v, 
soo IleiiLin. (i-Aldeh\dn-pin')io\\ aeetie and ( ( f^l l.< 1 1 ,() j { ^1 14 i 
( Ho, molting at i '2 , splits oil w.itor and bo( onu s cnmarilu .u ni 
(y.: .), v/-aA/o v/mc molts at 57 , rp. B, 22 , ; iJo, o-.-l 

( 1 I_/T -'d Vij C* : XfOIl), m.p. oe i B. 23 , 27.II) ; alsoolti. lined from 
anisol, riior* ury fiilmm.ito, and h\dr.itod AK I3 besides p-.mmaldoMim 

(B. 23 , 27.tr, 36 , Salicyl-hydramlde (C7llftO),.\.,, m p. le; 

(( , i.^od. !!• ^- 7 : I- 12 >). Salicyl-hydrazone llo,( jli4( II : NNIE, 

tri p, o-Oxy-benzalazin Hoi .jHit II ; N.N : ( IK JljOlI, m p ci.; 
(B. 31 , -.’-■'On. Phenyl-hydrazone, m.p. i.}j .b.p.j,^ j Pt . decom]iOM . 
on dmtillation p.iitlv into .inilirie aiul s.du slii .u id nitrile f 
( N (B. 36 , ^ltro-^.lheyl-.i!dehv<le, s» <> B. 22 , J ; pn 

m-Oxy-benzaldehyde, m.p. 10.} , b.p. ^cjo , result-, from the redu' tioii 
of rn-oxy-beiizoic a* id with sodium .imalgam (B. 14 , f)f)o) ‘‘H'f 
m-nitro-bon/.aldohvdo (B,. 15 , -’o.|S). Its oxime melts at <‘'7 . K^ 
phenyl-hydrazone nu ll-, at i (B. 24 , >> 2 ()}. Sei- B. 18 , 2572, for the 
nitro m-moihoxv-ben/.aldeliydrs. 

p-Oxy-benzal(lehyde is formed from phenol, chloroform, and ( aiistie 
, alkali, together with salupvlic .ddehyde. It melts at IK'’, and siih 
linu It', aldoxtme melts at (>5 '; its hydrazone at l/S'd ( fuisuli 
B, 29 , 2)02, 2)55, for the haloid p-iixy ben/.ddehydes. Its metli\l 
efiter, readily accessible, is the so-called ; 

Anisic aldehyde, p-methoxy-hcnzaldehydc f HjOl.ijCjHifijf HG, b.p 
2.t<H', with sp. gr. M2<‘< It re^ilts in oxidising anethol ((/.< )• 

{ireseiit in various esa ntial oils (anise, fennel, tarragon, etc.), with dilute 
nitric ;i( id or a chroinn and mixture (f . K/oo, 1 . 255). 

p-Anlsaldoxlme, m.p. hi from anisol, mercurv fulminati', and 
h>drated AK I3, besides o-anisaldoxime anri p-anisir nitrile, p-EthOxy- 
benzaldoxime (C,H60)(4;CjH4CH ; NOH, obtained in two forim. 
ing at 118^* and 157'* respectively, from phenclol, mercury fulminate, 
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and AICI3 (B. 36 . (,50). Anisal chloride {■H30.r6H4.CHCl2. m.p. 

2(Y {B. 41 , 2331). ' • 

Homologous monoxy-benzaldehydes hav. jxcn prepared from 
various phenols by Keimer's method, and alaj by Gattermann’s 
method ; 

M.p. B.p. 


o-Homo*salioyl-aldehyde CH3[yjC,H3L2'OH;i-CHO . 17“ 208*^ » 

a-m-Homo-salicyl-aldehyde . CH3L.},CjH3[^j^^lhJ3-110 • 50° 220“* 

3-m-Homo-8alicyl-aldehyde . CHaiOjCdlg 2X)H[i CHO . 31^ 229®* 

p’Homo-salicyl-aldehyde ( ll3;53:,!!3 2 ;oii;i :( HO . 56° 217° 

o-Homo-p-oxy-benzaldehyde . CH3'5;C,H3 liOH i ( Ho . 115°’ 

p>Homo>p>oxy-beiizaldehyde . CH3;23Gn3 pOH'i CHO . no® 

Trimethyl-salicyl-aldehyde (rH3)3;3, 5. <):(',h^ 2 oH i;CHO. 105'* 

p-Tbymotin-aldehyde . CH 2 (.3H. s'CJl, i OH i CHO 133" ^ 

p-Caryacrotin-aldehyde . ( Ff[53‘3H..2;c,Hj .} oh r/ HO liqui^.* 
p-Iso-butyl-salicyl-aldehyde . ('sH,do<-'«ll3.*3>ll • ‘ .. 252®.’ 


I . itfraturf . - ' H. 24 . 30()7 ; *('. u/)6. I. 1012; Mi. 24.3007; * B. 18,2656; 
32 . i5o8 ; * B. 16 . 20^7 ; 31 . 1707 ; * B. 19 . m . ’ B. 28 , K. iOH . 

p-Oxy-mesitylene-aldehyde (bil;,)., 3. 5 (OH y.p/ ^li./ HO, m.p. 114-, 
from mesitol by tj.xidaiion with ethyl nitrite; oxime, m.p. lO)' (A. 311 , 
jhj). 

riie o-oxy-ben/..dd(‘liydes are mon* readily soluble in water and 
more sparingly soluble in ehloroforni than the })-oxy-ben/aldehydes. 
The o-b(Klies are volatih* in '^team, form >p.iringly soluble sodium 
bisulphite derivati\ es, and die (;(»loured yellow In ammonia (IT 11 , ;;o). 

rile phenvl-hvdra/ones of homo-salieyl-aldehydes ;md other salievl- 
ddehvdes with alkvlated nucleus are, strangely enough, insoliilile in 
alkalies (B. 35, .}0<)0). 

p - Methoxy - phenyl - acetaldehyde ( I f 3 V 4 < ^ 2^ ^ 

<'Ninie of this aldelude is obtaint'd by the rt'duction of anisylidiuie- 
mtronietlianet II., 0(^,1 1^(11 0 IINO^ (t . 11.440'!. 

p-Methoxy-hydratropa-aldehyde t II3O 4 Hd II3H HO. b.j). 
-V'T (rom aiiethol ('lljOt^iUjt 11 : t lit H., by oxulation with HgO and 
'"diiK*, with migration of the aiaunatic rv "idue d . inoj, 1. loyti). 

(M Dioxy-benzaldehydes. N»meof the <liox\ -beii/aldeh\ d( s which 
have heen pr('par«'d by the chloroform-pot. iHi rcactnui arc ethereal 
'h rivatives of proto-catcchuic aldi lu tle, ami ate ch.iract( ri.sed by an 
'ktivable odour. I bis is cspcciallv true of :am//:u and piprroiuil, or 
Hoth substances are prej)ared on a technical scale : 

|,'i]rno ([iKHo jdXHo 

^ •Bj [3]OH t ,Hj [ 3j(H H3 

MGOH l[ 4 jOH UbO 

I’roto-catcduur aldehyde iranillni riperonal. 

Proto - cat«chulc aldehyde, [3, 4 j-(/i()xy -/)c«:a///Wiv</c. m.p. 133'' 

26 , R. 701)^ was first obtainrd from pijvronal (lot tig ami Remsen. 
J '^70 : also from vanillin, iso-vanillin, and opianic aci<i by heating with 
bflrochloric acid, and l>v the action of HjOj tM'iui in- and p-o.\y-benz- 
^hlchytlo (f. i()()4, ll. Hiji). It is prepared in tlu' nuclear-synthetic 
"‘‘,v from pyro-catechin bv tlie chloroform reaction. It dissolves 
1 ^^‘tdily in water. Ferric chloride colours its a<|ueous solution a deep 
It reduces ummoniacal silver solutions. Molten caustic ixdash 
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convtTts proto-catochuir aUlelivde into })roto-cat('rlniic- acid. Its 
phcnyl-hyiiriizout' exists in two nnxktications ; a- (stable), melting at 
and (unstable), melting at Its oxitin' melts at 150 

(B. 29 , K. (>70). IToto-catechuic-aldehvde-carboxvlate (('())()o (11 
CHO, m.p. IJ4M).p.i3 I()J^ • ^ ^ ^ - :: 

Vanillin, m-ynctho\y-p-oxy-hinzaldihydt', m.p. No . sublimes leadiN 
and IS tin' active constituent of the vanilla Ix'an pod ( VaniUa plaui 
foii.i], winch contains about 2 per cent, of it (B. 9, uS;). Vanillin 
aBo (Hcurs in tint orchid Ni^^ntdLi suavcolens (B. 27, ;o.[o). It wa^ 
first prepared artificially fnrni the ghicoside idiiiferme b\- its oxidaiicn 
with chromic acid ( rieinaiin ainl Haarm.inii. iSj,^ , \y 7, ()i •;). 
vamllin wa> obtained as an inteiniediati- prodin t in the oxidaiiiai 
of coniferint' ; acids or einuBin >pht it iij) into ghn esr^, and \ .iiiiliiii 
I B. 18 , 1505 . Ib 57 ). \ aiiillm i> aKo j)rodu< e(l by oxidi'^ing cugeiini c,, 

(B. 9 , ^74). In the nuclear-y\ nthetn wav it' has also b. eii foiiii.,! 
together with m-methox> l-salic \ he aldehyde, boiling at 2 ()(. , iKiin 
guaiacol, chloroform, and caustic potash I B. 14,202r. C. kiio, I. !.''M 
Industrialk’, it is obtaine<i on .1 large scale b\ the (»xid.ition ol i n 
(?ugenol, obtained bv thi' trausiMdition of l Ugenol, 1 i»ntamed in abuici 
anee in carnation (»il. It is ad\ antageoii'' to protei t the frei’ li\ diov i 
from oxidation bv the temporar\- introdin lion of an ai'id ivsnli', 
(('ll^Cf). etc.) : 

I dd'HjCH : ClI, , ( H : ( H.CIh ( ]((, 

CdH, .yoCtl., . ( .Hj Kot H, - (yil,) \ (H 11-, 

' id)H oil 

iso euKrnol \ aiiilliti, 

Heated with llbl, vanillin sj)hts up into proto-i at. < hu-ald« h' O' 
ami ( 11;/ . It brhaVo a> a p-o,\ v-brn/.ildrh\ . |r and, uhen In-rd widi 
KIH), It [iasses into proto 1 ate< litiii' ai nl two lai whi< h d( teiiiiiiii 
its (onsUtutioii, liy -'odium am.ilgam, \anilhn o cotu'eriid mte 
vamllyl alcohol, .md into h\ <lra-vamllom, wlm h ( 01 rr'.p(.nds to li\ die 
benzoin. 

Vanillin-oxime melt-, at 117 (B. 24 , 

Trilhio-vanlilin ,<;}1 ,,,oi{m()( lipt :s|’i ^ melts . k j.;h’ (Id 29 , 1 1 :). 

Iso-vanillin, p-mcthoxy-m-oxy-hcnzaldehydi', melting at n'> , suidl^ 

when heated, like vanilla and anise ml. It i.> obt.nned bv o\i 
iiesjjefitim* a,- i<l, or ]y. heating opiaim acid with h\iiroi liltaie .k id. 

Methyl-vanillin b ll.Oi^tVjl^t IK ). m.p. .)2 . b j). jN j (B 11 ,ia..s 

Piperonal, proto xattxhun ald('fi\dr mrl/i\iyti(’ ciher, /i( /;e/o 
H2^Gd\5lI;,< IK), melting at .7 ami b»>ilmg at wasobtaiia d f\ 
the oxidation of pipme .icid If js also formed bv treatme 

proto a atechim aldehvde with alkali and methylene iodide. Indii'-in 
allv, It isobtamefl from safrol (<7.7’.) as v,imllm is obtaim d from eiigeix'l 
Its odour t.s pleasant, like that of heliotrope. l*i}M*ronyhf atid rt siilt- 
from its oxidation, and pi|)eronvl alerthnl from its rediirtitm. On In al 
ing with dilute mineral a( ids to H/u umh r pressure, it breaks up ml" 
proto eatechiiK /ihlebsdeaml formaldi hyde or meth\'l aholiol (( . io"s, 
n. lofjo). I ts e tmic melts at iio Its /)//<• melts at i"‘> ■ 

V< converts it into piperonal chloride d H-/ H( Ij. mxl di- 

chloro-plperonal chJorlde (< 1 I,, which b'l hangi d b\ ml.i 
water into the oarboxylate of proto-oateohulo aldehyde chloride (CC))tb 
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m.)). (}j \ b.p.15 178'^ also obtained direct from pipcronal 
with rhloiEh* at -iJo\ or 1)V hcatini:^ with chloride of sulphur 

iP). 42 , 1 17). Bromo-piperonal (( IfoO.).! clEEr.CHO (B. 24 , 2502). 
o-Nitro-piperonal vichls bidiow-mctlivlciu' indigo tB. 24 , 617). 

Homo-piperonal (('IljO^, : ( glljCHoClK), m.p. (uf, b.p.,o 
is formed b\- the oxidation of safrol (V/.e.) with o/on«‘ (B. 41 , 2751). Its 
()\ini<‘, m.p. r2o'\ is formed from jhpiTonvlidene-nitro-mcthanc by 
rt'ihit tioii with A 1 amalgam (('. ip02, II. .144). 

('omarning nitro-protf)-catechuic aldehyde, nitro-vanillin, amino- 
vanillin. and derivati\'es, si-e ('. i()02, II. 41 ; B. 36 , 2040. 

riie following lM)di( s have been prej^ared fr(>m r< sorc'in and h\ (lro- 
iininone 1)\- tin' ac'tion of ( hloroform and caiistic alkali, just a> proto- 
i .itt'chuic cddelu'de was made from pvro-catechin : 

/^-Resorcyl-aldehyde (nO).i’2, 4 ( Jb^ri ( IK) un its at 145°. 

Orcyl-aldehyde (llO);L> ..| ( glL-s. i |( 1I,)( HO, m.p. i8o^ 
from Inalrotjuinone with < hlorof<trm and alkali. 

Gentlsin-aldehyde (H())/2. 3 ( ^1 1.,' i ( Ho un its at <Kr. 

l)io.\v-td<leh\ ales are also prodtned in dilute solution'^ when much 
dlloroform .iiul ( austi(' jv)tash are ustd. The unpiioinethyl ethers of 
riMir( in and h\alro(}U]non(‘. like guaia(a)l. e.n h \ ield. upon treatment 
with chloiaiform and pota"!!, two ahh hydes ; one. ta.mparalile in 
T portnn nt w ith '•ali( \ l-ald' h\ah'. contains ih<' aldeluale grou)) in the 
" ['(edition with refeia ina- to ]>henol-h\ alrow I : wliile the other contains 
ih'' aldehyde grouj) in the j)-j>o>iti(m. refirnd to the free phenol-hydro- 
w! ( 11 . 14 , 202.)). 

( K'litisin-ahh h\ali' .dM» jprodina d bv o.\i<lation of >alicyl-aldi'hyde 
Aitli potassium per>ulphate m alk.iline seduti'm 4 . I007. II. p<u). The 
'iiilr of resorc\ I-aldehvde ( Jl, 2. .t'(OH)._,( H : N( 't' P- is 

!i'" ohiaiina! from r< soia in with formamlnle .uni 1 * 0 ( 4 ^, and the oxime 
' rJIddlijCI! : N()H with merenrv fulminate and IK'l. 

(<) Tri- and Te(ra-o,xy-benzaldehydes. - I'lom pvrogallol, ] 4 iloro- 
s'Hmii. and ()\\ -h\ dro(|nmone tin’ ct>iresj>ondmg .ildt hydes hava' In en 

"i t lined with IK N and IK 1 ; Pyrogallol-aldehyde, ga//;e 
ih)!, 2, Jljt IK), tn.p. i()i \ Phloro-glucin-aldehyde (HOia 
4 ). 0 ( ^Hj.t 110’ decomp<«scd melting. Oxy-hydroquinone-alde- 
Me (IK)'),'2. S t JE.t IK). m.]>. 224 (B. 32 , 278). The oximes 
'■ii'l amh's of these .ddi'iivdes have alM' b(a'n obi. lined syntlietieally 
i’'' methods \(i and \b. .Mkvl I'thers of lln se botlies h.ua- been formed 
i'* "\idisiiig aromatic pl.int derivati\ <'s. lamt. lining nns.itmated ali- 
I'i’ Ki'' ''ide chains (B. 16 , 2112 ; 17 , loSt) ; 24 , 4S1S ; 41 , loiS). 

*'l\eo-s\ringa-aldeli\dc, an oxidalmn prodin t of .Nyrtneote (4.;.), 
'dh 11 treated witli (‘innlsin \ ields 4-oxy-3, 5-dIniethoxy-benzaldehyde, 
''}>^f'>^(hiildchyde (B. 22 , K’. 107). 

2 , 4 , 6-Trimethoxy-benxaldohyde, »i.<rfn 7 -a/T( 7 n,/c. m.jv 114°. 

■■''l uinal by oxidising dstirofu' (prin><‘nvl-lrimeiho\\ ben/ol). and from 

h\alrot|tiinone-triniellivl ether, with IK N. Ht 1 . and .\U I, (B. 32 , 
: 39 , 12 1 1). 

(4) BltENOl. Keiones. 

^h(‘y have been obtained (1) from ainido ketones {B. 18, 2IM41) ; 

fbim aromatic (S-ketone-carlHixylie acids (B. 25 , 140^'^) ^ U) the 
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breaking up of C-alkylated bonzo-tetronie acids witli concentrated 
alkalies (A, 379 , 333) ; (.|) from the dibromidcs of tlie propenyl-phenols 
and their rtluTs : (d) bv transforming into biomo-hN’drins and ethylent‘ 
oxides, ami transposing the latter with acids or b\- heating aloiu- 

(H. 38 , 3 hM): 

CHBr.CHBrCH, h,o CH(0H).CH HrCH;, Koli ('H O C ll CHa CH,.('(J,( 

CjVX'Ha ' ^OgHjOCHa 

[h] by transforming into ethyl l)r<iim)-livdrins and a-ethox\-prop( n\ I 
phenols by Mxliiim ethylate, and s.ipomfying the latter ; 

CHHr.CHBrCHa cai.oN., ( li((,H ,Hj) ( ItlX CH3 • ,n oNa ^ 

CjHgOCH, " CgHgOC'lIa 

(.'(OCJh} ; ClKUj ^ CO.CH. t'II,, 

C.HgOCH;, ^ CgHgOtJl;; 

To these must be added tin- methods of nuclear sMithesis khism- 
ing in the intnxluction of acid radicles into phenoN, and phenol-alk\l 
ethers ; (3) condensation of ph< nol> with glac ial acelic acid, .ind othi r 
aliphatic acids, with the aid of zinc chloride or tin tetrac hloride (li. 14 , 
I3bt) ; 23 , K. 43; 24 , R. 770), or. better, bv |)hosphorus oxy-» hloiidr 
(B. 27 , ipS j) ; (hj from pheiioU witli ac id ehlondes and, preferal)l\ , the 
addition of zinc chloride (I>. 22, 1\. 74^: ( . 11^04, 1. I3()7) ; (7) fioin 
phenol-alkyl ethers or pln-n<»l> and a< id c hlorides in tin- presence ni 
AH Ij (B. 36 , I- 122 ;i ; c-xcess of .\1( 1., sa|)onilies the 

resulting phenol etluTs to oxy-ketones. Starting frcun tin* thio-plieiiol 
ethc r>, thi(o|)henol monc»-ketc»nes are ol)taint‘cl ley thi> method (( . loeS, 

II. [b3c)) 

o-Oxy-aceto-phenone, b.p. 213, . is formed b\ nn thoel 2. p-Oxy- 
aceto-phenone, m.j). 107 , is jirodm <<1 by method i. p-Acetyl-anlsol, 
p-m('th>\y-(icctn-p}if'yj>}u\ m.p. ' and b.p, 23.H ', is formc'd liy inethcd 

3. Propionyl-phenol IlUt , 11 ^ ()( P i>rc)dm«d 1 >\ 

method .p 

Aceto-pyro-catechol {llO)p >, 4 (4,113! i ff).( 1 1,, melts at iit> (H 
27 , Aceto-vanlllon HO 4 (( H30)[3](4 ,H,i I ( ()( m.j). 115 . 

is jeroduc e-d in tin- oxidation of ac«*to c ugenol, and, synthetu all\ , 
frccm giianicol by method 7. or by condensation of benzcAl-vaniihn 
with ( H^.Mgf. oxidation, anel re)eclion of the benzoyl groiij) (H 
24 , 2.S33, Aceto-veratron fCIl3())j(4,ll.,.( 0 .( 11 m.p. 

(B. 27 , roV), Accto-plperone (( HjOjlf p .(1(4,1131 1 TO, ( II;,, m.j'. ^ 7 '' 
results on f;xidising proto-rotoin with |)ofassium jx'rmaiiganale (Ik 24 , 

, 25 , 1127 ; 26 , 2 ) 

Resaceto-phenone (H0),f2. 4jC4,ll3[i]CO.CH3. m.p. 142 4 is p»<>- 

duced by method 5, and from ^-methyl-umhellifernne upon fusion 
with caustic potash (B, 16, 2123). Its p-niethyl ether, pflBOnol CHaOlfl 
*(H0)(2jC„H,,C0.CH„ m.p. 45*' occurs in the root-bark of Vdoma 
Montan, a ranunculus from Japan (H. 26 , I2()2). When resorcin- 
diethyl ethar is acctylatwl with the aid of aluminium chloride the 
prrKiucts are 1, 2, 4 -rMaeeto-phenone-diethyl ether, m.p. 69^ ^ 

isomeric rcs^ccto-phcnonc with the melting-point 178® (B. S®, K. pn- 
Consult B. 29, R. (> 74 , for haloid resaceto-phenoncs. , 

Ore*aeeto - phenone - dimethyl ether CH,[ijC,H|[3, 5]((K ^3)214] 
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COCH3, m.p. 8q°, and Isorc-aceto-phenone-dlmethyl ether CH-jATJC, 

I j, 5 ](0CH3)2[2]C0CH3, m.p. 48'A from orciii-dimethvl ether bv metinxl 

7 (R- 41 , 79 .i)- 

Quina-aceto-phenone (HO)2r2, 5lCfiH.,[iT().CIl3, m.p. 202°, is 
produced by method 2. Valero-hydroquinone (IiO)2[2, SjCgHa.CO. 
C4H9, m.p. ii 5'3 Its (jiiin-hydroiie results when sunlight acts upon 
benzo-quinoiK* and valeric aldi'hyde (B. 24 , 1344). 

Gall-aceto-phenone (110)312" 3, 4lC«H2|CC().(;H3, m.p. i6S^ is 
formed by method 3 (B. 27 , 2737 ; 43 , loK)), 

Anis-acetone, p-mtihoxy-phcnyl-acctonc CH.,( ) 4A35H,rH2COCH3, 
b.p. 2bi'^ 2b5'‘3 is found in anisiTd oil (?) (C. i()o2, II. 125b). 

o-Acetyl-thio-phenol HSi2,CgH,' r'C()Cll3, b.]). about 124^ from 
o-amido-aceto-jdienone by way of the diazo-eomjiound ; \ ields thio- 
indigo during o.xid.ition in alkaline solution, as well as the dithio- 
('omi)ound. 


(.|) Phi'noi.-monoc arhoxylic Acids. 

TIh' aromatic o\v*acids, rontaining hydroxyl unifal to the benzene 
nucleus, combine the character of acids and idienols, hence are desig- 
nated phenol aciiis. Should the hvdroxyl groups enter tlie ali]diatic 
side chains, we would olitain aromatic .ilc<ihol acid>. <howini: in their 
behaviour very great •>imilaritv to the oxy-fatiy acids. 

I'ornhition. A. I'row snhstHtded carhoxylii a.s- in the case of 

the phenols : (1) 'i'hriaigh the conversion of tin* amido-a.cids. liy means 
"( nitrous acid, into dia/i^a'ompounds. and tin n boiling the latter with 
water. (2) Bv fu'^ing the sulpho-bi'iizoic acid> and halog. n-l-xn/oic 
aciiD witli alkalies. (3) Bv oxidation of the beii/oic acids, m tlie form 
of Am salts, with II, o-, m-, and p-oxy-lu n/oic acids being formed 
together (C. i()07. II. 204^)). 

H. I'rom enmpounJs in uhich the phenol-hwiroxyl is already present : 
(4) By fusing homologous phenoD with alkalies, when the methvl grouj), 
linked to the nucleus, will be oxidised to tl:e caibowl group. (3) P*\' 
"xidising the sulpliuric or pho^phoiit' acid ester-' of homologous ]>licn<'ls. 
'Uul then saponifving the resulting plunol-(Mibo\\lic e^td-^, gd By 
fudng the pheiiol-ahiehvdes. dilhcult to i)xidi''e. with alkalies. (7) By 
otiiverting the phemil-aldoximes into oxv-,«cid nitiile-^. and then 
saponifying the Iatt(T. 

C. Nuclear Synthesis. -{S) By tin' action of c.uboii dioxidi' upon 
the dry sodium salts of the plnmols. at elev.ited tempeiattiic>. when 
lh<‘ carbonic, acid generallv enters the oifho-po-'itum with reference 
b) tlu' hydroxyl group. This reacti<in will be more exhaustively dis- 
'’■''i^ed in connection with salicylic acid. 

(q) By boiling the phenols with carbon tetrachlorhle and cau-^tic 
(H. 10 , 21.S5) : 

C,H,.C)H4 a'b f^KOlI < .Hc ^ »K<1 + dlt<b 

carlx)xyl nsimlly occujiies the j)-]>osition to the tdiemd-bydroxyl 

l^us reaction is perf^lly anahigons to that of the ttumation i>f 
^xaldehycles by means of chloroform ami caustic 'alkali. Ihc action 
tetrachloride uihui p-alkvlated phenols in the presence 
^ AlClj yields derivatives in both c.ises of keto-dihydro-bcnzol 



328 


ORGANIC CHEMISTRY 


CCl ' "iT "ir ' phenols are regenerated on reduction 

(B. 41, 8()7). 

(lo) When urea chloride, phenyl iso-cyanate, and phenyl-niustard 
oil, together with aluininiuin chloride, act upon phenol ethers (or tliio- 
phenol etliers) in carbon disulphide solution (A. 244, bi : B. 27, ij,]]). 
the products are amides, anilides, and thio-anilides of alkyl-oxy-acid^, 

Hc'haiiour. — They are monobasic acids. The hydrogen of the 
carboxvl group is alone replaced by metals when they are acted ujhui 
with alkaline carbonates. 

Their hydroxyl hydrogen can also be replaced by alkalies, fomiiiig 
basic yo X ' <lioxide, however, will cnnvcit 

the latter into neutral salts. The ether esters manifest a like depart- 
ment, inasmuch as it is onlv the alkyl ester which is eliminated, with 
the production of a s.iU of an alkyl-ether a< id : 

.o.CHj (J.CHj 

Cdly cKDH C»lb 

C'(.;,.CH3 (c)jK 

The o-oxy-acids, unlike the rn- and j>-<hTivatives, vol.itilise in 
aqueous vapour, are coloured \i"let bv ferric (hloride, and dissolve 
in chloroform. The m-o.w-.ici(b are (oloiiriMl reildish brown when 
heated with concentrated '^ul|ihuri< acid, witli lht‘ formation of o.w- 
anthraquinones (P>. 18, Ji t*.’). Ihey aie u^uallv more stalile than 
the 0- and [)-acids. lioilmg < om a ntratetl hy<ho( hlorir acid deconi- 
pose*^ the jj-acids into carbon dioxide and phenols. All tlie o,\y-aci(b 
decompose into carbon dio.xide and phenols when distilled with lime. 

A. Monoxy-raonocarboxylic Acids. -Salic ylit arid or o-oxy-b( ii/oir 
acid Is by far the most important rej)res('ntati\a‘ of this class. It is 
exlensivr ly applied both in therajieiitn s and in tin* colour industry, 

Monoxy-benzolc Acids, The three isonn iides theoretically pt»s>il)K' 
are known. 

Salicylic acid, o-oxy-benzolc acid HO j f i ;( OjII, melting at 

1553 'X curs in a free condition in the laids of Sptraa ulniana, as the 
methyl ester in oil of (,aulthcrta procumhens (oil <>i evergre«'n), a 
species of 1‘Tirarea-, It is prodin ed, by the general iiietlnKls of forma- 
tion, (l) from antliranilic acid; (2) from o-sulpho-,o-chloro-,and o-broriio- 
benzoic acid-i ; ( p from o-( n*s<jl ; {.\) from saligeniii and salicyl-ahle- 
hyde ; (5) from piieno|at*’s with ( O, ; and (<») with carbon tetracliloride. 

It is also harmed upon fusing cuntartn (^.r.) and iWi'ge (</.j .) 
caustic potash, and in the distillation of copper ben/aiate. 

Technical Preparation. - X wo metlnwls of bringing sodium |)henolate 
arul ( ()j in reaction are apj)li(:able for this purpose : 

(a) Sodium phenoxide is heated in a current of CctHnm rlioxiile at 
180' 220", when the latter is absorbed. Half of the phenol distils 
over, and the residue consists of diwKlium salicylate (H. Kolbe) ; 


2(:,H,()Na f CO, - C,H, 

Tlie behaviour of potassium phenolatc in this reaction is remark- 
able. At 150'* dipotassium salicylate is produced. At a more elevatet 
temperature, however, there i 4 formed with the dipotassium salicyl-'de 
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its isomcride, dipotassium para-oxy-bonzoate. The latter is more 
abundant in proportion to the increased temperature, until at 220" 
it is the sole product. The primary alkali salicylates, when heated, 
show the follow'ing behaviour. 


Monosodium salicylate at 220' yields 


and CO., 




('0,Na 

OH 




- ('(JjN.i 
ON a 


;li^odium salicylate, phenol, 
tyH.OH-fCO,. 


Primary potassium salicylate at 220''’ yields phenol, dipotassium 
para-oxy-ben/.oate, and CO,. 

Primary sodium i)ara-oxy'benzoate at 2810 yields phenol, CO.,, 
and disodium salicylate ( /. pr. Ch. 2, 16 , 425). 

{b) Sodium j)henoxide is saturated under j»res>ure. in closed vessels, 
with carbon ilioxide, when it is converted into sodium pheno-carbonate 
CJIj.O.CO.,Na. This i^ transformed, under i)ressure,ata temperature of 
120' 130', into phenol-sodium-o-carboxylic acid XaO'2;CgHYijC00H 
(H. Schmit t , (lerman patent 29.030) . This can ])e combined in one process 
by letting CO, act, under j>resMire, upon sodium jihenate at 120'"- 
140'^ (Oerman jiatent 38,742). The si'cond method gives a complete 
transformation of the phenol employed. Hus dilb rence is probably 
due to the fact that, in Koll)e’s method, tin* ])henol-sodium-o-carboxyhc 
acid first formed at the high temperature forms disodium sdicylate 
and free phenol with the sodium phenate {\^. 38 , n;5 ; 39 , 14; 
A. 351 , 313). 

History.' -Piria first obtained salicylic acid in 1838. when he 
o.xidised its aldehyde with molten caustic pot.idi (A. 30 , i()5h In 
i‘>43 ('ahours proved that evergretm oil C'in>i''ted almost entirely of 
methyl-salicylic ester (A. 53 , 332). (h-rland, in 1853. showed that 
aiithranilic acid, as suspecti'd by \V. Hofmann, could be converted 
by nitrous acid into salicylic acid (A. 86, i.j;). In i8(h> H. Kolbe 
and Lautejuann jncpared it synthetically fn in phemd. sodium, and 
carbonic acitl (.\. 115 , 201), It was Kolbc' win* tii>t coiret'tly inter- 
prdod salicylic acid to be .1 im»nobasic oxv-.uid. .uul, in 1874, dis- 
C'lVered that the acid could readily be fonncd upon conducting carbon 
dioxide over dry heated sodium phenate. It w.i> in this way that he 
ascertained tlie comlitions necessiiry for the production of the acid 
upon a commercial sc.de. 

Properties and Jkhaviour. — Salicylic acid cry>t.dliscs from alcohol 
iu Colourless prisms ; from hot water in long nccilks. It has a sweet 
acid taste. It dissolves in 4 <k) parts of w.iter at 15 . and in 12 parts at 
; it is very soluble in chloroform. When it is heated alone, salol, 
plieiiyl-salicylic ester, and .xanfhone (i/.t’.) are pnHluced (.\. 269 , 323). 
Xidiiiin iu amyl-alcolnd solution reduces it to normal juinelic acid. 

this reactioif^the ring is ruptureil, ami cvclo-he\anone-carlH>xylic 
icid appears as an intermediate product (B. 27 , 331)* 

Its acpieous iolution acquires a vitdet coloration upon the addition 
Jj^/c'rric chloride (C. 1908, II. 1511). It is a powerful antiseinic, arrests 
^'cay and fermentation (Kolbe, /. pr. Ch. 2, 10 , 0). niui is applied 
CTapeutically both as the free acid and in the form of its sodium salt 
^^eumatoid arthritis). 

uUcylat® is a crystalline 

P ''der, with an unpleasiint sweet iasV\ Baic calcium salicylate 



330 


ORGANIC CHEMISTRY 


(0C8H4C02)Ca'f HoO dissolves with great difficulty, and is precipi- 
tated upon boiling salicylic acid with lime water. It serves for the 
separation of salitn'lic acid from m- and i)-oxv-l)enzoic acids. 

listers. Ethers, and Ether Esters . — Methyl ester HO.CgHj.COgCHa. 
boiling at 224', with sp. gr. 1*197 (0°). chief ingreilient of evi r- 

green oil (from (iatiltheria proeumbcns). It occurs in many dilfereiit 
plants in the form a glucoside (H. 29 , R. 51 1 ; C. 1S99, II. 881). 

Wdien the methyl ester is digested witli an alcoholic solution of 
potassium hvdroxi(le and methyl iodide, we get the dimethyl ester 

boiling at 245'". Hoiled with potassium hydro.xidc, 
it is saponitied, yit'lding methyl alcohol and methyl-salicylic aciii 
melting at 98^. It decomposes into carbtm dioxide and 
anisol when heated to 200''. 

The chloride CH3()|2:CpM,C()Cl, b.p.,- 145 , is obtaint'd from the 
acid with thionyl chloride (C'. 1902, II. 210). 

Phenol-salicylic ester, sal ol M().(\.Hi.C().2.C6H.v imdting at 44 .uid 
boiling at 172"’ (12 nun.), nsults on he.iting >alicylic acid nloiie to 200 - 
220^ with the elimination of water an<l carbon dioxide ; from >alic\lK 
acid, phenol, and PGCI3 ; froni p(»ly-salicvlide on heating with phenol, 
or when phosgene a< ts upon the '^odimn <alts of salicylic acid and 
phenol. It is applied a'> an antiseptic. It changes to xanthone, la 
diphenvlene-ketone oxide, wheti it is heated. W'ln ii sodium salol 
C^HjfONaj.CO.^.CHJds (from salol and sodium) is heated to 280" 4004 
it ch<inges to die isomeric sodium salt of phenyl-salicyllc acid (\dlt 
(O.C^Hsi.COjH, which melts at 114', and is not coloured by feirn 
chloride. This arid is ;ds<t obtained by heating o-chloro-ben/,oi(' acid 
with alkaline phenol.ites, in the j»resen<'e of c(»pper (H. 38 , 21 it). 
Phenyl-sallcyllc-acld-phenyl ester I'aHjO 2^ ,.H/r( ()()('flHr„ m in I'n . 
is formed by heating phenyl-carboxylate (< f' with sodium cai- 

boxylate, Cf)^, and jdienol (('. 19(14, 1. 141)2). 

Acetyl-sallcyllc acid ('H3(‘t).t).(',iH,(‘Oon, m.p. 145 , is used as an 
anti-neur.dgic, under the name aspirin. I he anhydri)h‘, m.p. 85 , is 
formed frf)m tin- acid with SOf'lj or COCd^ in jiyridin solution (( . 19''8, 

II. ()(/>}. 

Carbo-methoxy-sallcyllc acid i HjOl () f)'2;( ,Hi'rih()()H. m {» 

145 ' with deconiposition, from salicylic acid, chloro-carlionic ester, and 
dimethyl-aniline (fl 42 , 218). 

Sallcyl-acetlcacldrflHjftKTljO )()n)C()()H,m.p.i9o , ispnparedld’ 

oxidising aldehvdo-phenoxy-acetic acid, and from the sodium salts of 
several acid derivatives of salicylic acid with chloracetic ester and sub- 
serpient saf)onification. The esters of the ac ids are condensed l»y sodium 
to keto-cumafane-carboxylic esters (H. 33, 1498 ; ('. iy)0, II. 4 hl)- . 

Sallcyl chloride HO.C^jH^GfH'.l is not known. It is true that ITii 
acts very energetically upon salicylic acid, but the resulting phosphor- 
oxy-chloride is transposed by the phenol-hydroxyl, \^th evolution of 
hy^ochloric acid ; 


r If /[EiCXXJH K'. H l KK I. 




and there results : 
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o-Chloro-carbonyl-phenyl-ortho-phosphoric-acId dichloride, melting 
at 168*^ (ii rnni.). U the l^Cl^ continues to act, this compound will 
exchange an oxygen atom for two chlorine atoms, and o-trichloro- 
methyl-phenyl-ortho-phosphoric-acid dichloride (Cl2P0)0[2]CcH4[i 1 
CCI3, boiling at 178'' (ii mm.), will be formed. Wdien this is heated 
with PCI5 in a sealed tube to 180°, there results : 

o-Chioro-benzo-trichlorlde Cir2 jC6H4[i iC( I3, melting at 30° and 
boiling at 130° (ii mm.) (A. 239 , 314). in- and p-Oxy-benzoic acids, 
as well as m- and p-crcsotinic acids, behave similarly. 

If, however, the hydrogen atom ot the phenol-hydroxyl is replaced by 
the carbo-methoxvl or acetyl group, then PCl^ produces the chlorides : 

Methyi-sailcyi ‘ chloride boiling at 254": 

acetyi-salicyl chloride CI{3C()2i2]C6ll4ii;COCl, melting at 43° and 
boiling at 135" (12 mm.); also carbo-methoxy-salicylic chloride CH3 
OC()()[2]CJi,[rCOCl. b.]). loy'-iio^ 

When halogen atoms, nitro-groujis, or methyl groups are introduced 
into salicylic acid, and then occupy the o-pu>ition with reference to 
the phenol-hydroxyl, ^the latter will be protected by them from the 
attack of the phosjihorus oxy-chloride. Conseijiumtly. in the action 
of PClj/rtV oxy-cliloridcs will be produced ; 

o-Cresotinic chloride H(){2X'^H3[3H H3 i COCl. melting at 2$°: 
3 -chloro-sallcyl chloride, melting at 03 ; ' 3, 5 -dichloro-salicyl 

chloride, melting at 70 ; and 3 , 5 >dichloro-nitro-salicyl chloride, 
melting at 70' (B. 30 , 221) ; also the 3, 5-dibromo- and 3, 5-di-iodo- 
chlorides (A. 346 , 300). 

The influence »>f substituents in tin* vicinity of ilu^ phenol-hydroxyl 
group is manifested in other ways, as in that of the esterification of 
'2, f)i-substituted benzoic acids with alcohol and hvdrochloric acid. 

f I ( (H) 

Sallcylo-phosphoric chloride 4^ >pei. melting at 30 Xind 

boiling at it)/' (i i nun.), is readily formed when Pt 1 ., arts upon salicylic 
acid at 70*^ (A. 239 , loi). All substituted sahcvlic acids react similarlv 
(H. 30 , 221). 

Salicylo-salicyllc acid COO zT'^lli;! CDOH, in.p. 

I4'Y, is formed bv careful treatment of salicvlic .u id and its salts with 
PCTg, (’OCU, etc. It is used in nu'dicine under tlio name 
ihplosal (C. ipoQ. II. 1.285). 

Scilicylidfs . — An iutramok'cular anhvdrido of salicylic acid (tf the 

formula C.H*. I is unhiiown, but several |vd\'mers of this hv'i>o- 

\ o 

Ihetical simfiksit salicvli<le have been prepared : 

Dl-sallcyllde ' ‘ dk, needles. 111. I'. 201 i)nHhict'dbycon- 

'bictiiig phosgenC into a ])vridiu soluti«'n of salicylic acid (B. 34 , 205 i)- 

Tetra-sallcylWe 1 i , in.p. 2tu)\ and pQly-sallcylide 

ni.p. 322' 325^’, are jm)diiced wlien I'tH'l^ acts upon 
j icylic acid in xylol solution. Tlie two compounds are sejuiratod 
means of boiling chloroform, with which the tetra-salicylule forms 
coinpouiul, salloyllde chloroform (C-H402)4.2('IK'l3. crystallising in 
Cuitiful quadratic octahedra, which contain 33 jK'r cent. <'f chloroform, 
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loosely combined as chloroform of crystallisation. This l)ody has hei*n 
used technically in the preparation of pure chloroform (Ansclnlt/., 
A. 273, t)4). o-Cresotinic acid and the o-haloid-salicvlic acids helcu'c 
similarly (H. 35, Concerning later moh'cular-waaght determiii i- 

tions of tetra-salicylide, see A. 367, itep 

Salicyl-amide HO.CJI,.('()\H. melts at ijS' (H. 24, ijN). If 
phosgene is allowed to act upon a ]>yridin solution of salicsl-ainidr, 
we obtain salicylic nitrih- (sot- below) and carbonyl-jlalicyl-amide 
CO.NH 

CjM, i , m.j). 227 4 which is more easily obtainetl from clilnr,). 

o Co 

carbonic ester with salicyl-amide in pyridin (H. 35, 7,^47). The O-.if \1- 
salicylic amides are unstable, and. on fusing, or ht'ating with pN iidin, 
they easily p.iss into the isomeric N-a('yl compounds : 

AcOC.HjCONH. -> Hot ,,H,CONllAc. 

Under certain conditions this migration of the acyl residue is 
reyersible (H. 40 , .>5c'0). Ihoimne and alkali transpose s.ili( \l-:inii(ii 
into carbonyl-amido-pheiiol, wliit h is further breminated to dif)roini - 
carbonyl-arnidti-pheftol (C. I. 255). 

C^jf 1 ,(( )I l)<'o\H(',.I {, change s, when luMt<’(l in hiv 

condition, to iuruion^ C,H, (,11^ It is \ery jerobable tli.n 

it is at hist rearrange-il into phenyl-anthranilie acid (Ih 29, 
Salicylo-Kilnlt IfO,<'gH,.CN, m p. , is obtained from s.ilie yl-aldoxiim 
and ae'etic anliydride (lb 26, jc-ji ; 27, 1\. i m ; 31, .V'S;). 

Sallcyllc-acid hydrazlde lb X ,df,( ( tNH.NH^, m p. 1 1; . give s unh 
sallcyllc-acld azide HO.C,5H,.('o\.,, m.p. 27 . t i vstalsof a pe ne- 
trating (eelour. Sallcyl-urlcacid lb) (\5lI,Co..\lft IIA ot)H, m.j), i;* , 
occurs in urine .ift< r taking salie yli< ac nl (A. 97, 250) ; synthetie .illy 
it is {>rfpare d from salic ylic-ae iel a/.ieh* or carbo-m<‘thyoxy-salii ylii -.le iel 
diloride .ind glye ocoll (lb 42, 2i<)). 

Thio-salicylic acid, atnl its derivativ'es, have lately acfpiired gi< at 
industrial irn()ortan(?e on account of tln-ir e.isy conversion into indigoiel 
sulphur dye s ; see d hio-indige^, and A. 351, pp^o. 

Thio-salicylic acid 11" 4 .dlj i ( oolf, ni p, iC} t'b is foini"! 
(t) from 'll )/f>tise/l .mthramh' ae id Ic, lianspo-,itioii with pot.is-'i’ii>> 
.xanthogeuiafe <jr siiiplio e yaiiate, or alkali p«)K sulphide s, .ind i< ihn i!"n 
<;f the- re sulting • ompoumls : ( 0,lb ^||,s.( >( )i bOJK „llU’ 

(COdfr^i f j] , (^) fiaun < hle»ro be-n/<iir a« nl b\- heating with .ilk.ihi'c 
sulpho h\drate s or alkaline- sulphieh s with aeldition ot jieeweiercfl e opp' i 
ftieTinan pate-nt ikag-too) , ( p b\ rclue tieen fiom the- uiisfalde' <• siilph" 
ben/e>u: <iif hloride. f^v f>xidati(»n, it is e asil\ cotiverted intee dlthlo- 
sallcyllc acid bjftTjH/ ()01l)j. m.p. 2H(> Hb 31, 

Methyl-thlo-sallcylic acid ( il^iSf^jHiCOOIl. rn.p. if>p', i^ foinud 
by the ae lion oi ehmethyl sulphate- rir methyl loelifle upon alkaline 
solutiem.s of thieesalu ylic acid, di thiee-salicyhe acid, o-rheMlano-be n^"'' 
ae:id, e tc. On rne-bmg with alkalies, witli adelition eef a condensing ag' 
like disodmm cyanamide-, sodium -lesad, etc., it passes into thio indnx) * 
(German patent 20o,2ooj, 

Acetylene-bls^thlo-sallcyllc acid ro,H( : (. Il.Sf „H/H01I, 

forme d ley the action of acetylene dirhioride U|w)n the alkali salts o 
thio-salicylic acid. With JUi acid condenser it gives thio-iiuligo. 
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Phenyl-thio-glycol-o-carboxylic acid ]IO( 0[i]CeH4[2]S.CH2C001I, 
iii.p, 2IJ , is <)l)tain(*(l (i) (roni thio-salicylic arid and monochloracetic 
acid ; (2} by tlu* action of thio-glycollic acid upon o-diazo-bt*nzoic acid. 
Its nitrile, m.p. is formed from o-amido-tliio-phcnol by transposi- 
tion with monocliloracctic acid, and replacement of the amido-group 
by the cyanogen group, through the diazo-comjiound (A. 351, 412). 
On lieating with alkali, the phenyl-thio-glycol-o-carboxylic acid and 
its nitrile p<1ss into (Iiio-indoxyl-carboxylic acid, which is easih’ con- 
verted into tlno-indii^a by splitting off C()2 and oxidation ; 


c.H,| 


coon 

S.( H.COOH 


f:^‘>.coon 




Phenyl - thio - salicylic acid CgHj,S( gl 1 / 0011 , m.p. 167", from 
o chloro-beiizoic acid, ^-odiuni tlno-])henol. and copptr. t»ivts thiox- 
aiithone on warming with concentratfd ILMh acetic anhydride 
(A. 263 , 2i B. 37 , 452<) . ( . 1005, 1 . 14041. Thio-salicylic-phenyl 
ester list 14(3),/ \jllj, m.p. <^1, from ihio-sahcyhc acui, |.'henol, and 
lO( 1;, (R 42 , 1144). ^ 

Diphenyl - sulphide - 0 , o-dicarboxylic acid S/ ^.H /OOH m p. 
240 , by luMting lhio->ahcyhc acid with o-chloio-beiizoi( acid and 
cojiper (B. 43 , 53S). 

Subslitufcd Salicylic Acids ~ I'he s-di-nvativt s of the mono-siil)- 
stiiution prodiK'ts are the most readily jirepaied. ^-Derivatives are 
{oriiied simultiUU'ously. Of the di-siii»titutc<l salic\ he acui>. the 4, 5- 
dmvalives arc* nm^t ra>ilv made. In thnn the Mib>titni nt.s ( ntrr the 
0 p-po^itioii, reft'ired to jdienol-hydioxyl. 5-Chloro-, 5-bromo-, 5-iodo-, 
and 5-nitro-salicyllc acids melt at 172 . itcj . and jjS uspectively. 

5 -Nltroso-sallcylic acid, m.p. i5t>' with di < t.m}>o>itien, blue-gn i'n 
' ry>tals, from 5-mtro>o-meihvl-anthramhc a< id on b(Mhng with NallO. 
It may be regarded as po.^siiile (junnuu -oxmie carboxylic acid (B. 42 , 

- 70 )- 


3-Chloro-, 3-bromo-, 3-lodo-, and 3-niiro-salicylic acids melt at 
Ip'S , 220", I()4A and 144 respectively (B. 33, 4-nOl. 

3-Nltro-p>sallcylic acid is prejmred s\ nthetn allv from mtro-malone- 
'ild( liyd(' and aceto-aeetie ('stef (t . looo. II. y*'**;- 

3, 5-Dichloro-, 3, 5-dibromo-, 3, 5-di-iodo-, and 3, 5-dinitroso- 
sailcylic acids melt at 214 , 224", 220 240 with dcc(miposition. and 
174 respectively. An anhydride, melmig at i.''7 (B. 30, 224). has 
I'C' ii pri'jiared by the actum of llu' chloride of 4, 5-diehloro-salicylic 

'“ ‘<1 '11)011 the Ml\a-r salt (B. 30, 224 ; A. 346, 4071. I'or other halogeii- 
^"hstitiited salievhc amis, see B. 33, )2t)4. 

3 -AmIdo-sallcylic acid NHj v3 -/ - 

5.52. S-Amido-sallcylio acid NlIj S^ d^^n^d)01l is formed 
'b reduction of benioBaio-sallcylic acid t • 

11. 1058). 

diazotising, and successive combination witli rt-naphtbyl-amiiu' 
with a-naphtliol-sulphonic ,icicl, diamond Mack i> obtained ; by 
bon of the diazo-eomixmiui, hydraxin-salicylic add MijNlHfJla 
m.p. (B. 32 , Si ; ( . moo. 1 . 205). 5-Dleihyl-glyco- 
f, I* ^*^***0- salicylic methyl ester d jH|,ljN3HaU).NH.t cUaiDH) 
- b lij is recommended as a local aiuvsthetie. aiul called «>nanni. 
“iPho-salloyllo acid (SO,il)C 0011 , and nltro-sulpho-salloyllo 
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acid, scv H 33, ; J. pr. Ch. 2,61, 543. Amldo-sulpho-salicylic acid 
IS tormed from mtro-salicvlic acid with Na bisulphite (C. igoi II 716) 
m-Oxy-benzoic acid HO[i]C,HJi]CO,H. m.p. 200^ sublimes with- 
out decomposition. p-Oxy-benzoic acid H()[4]CgH4[i](:o^ll melts, 
when anhy drous, at 210'' with partial decomposition into carbon dioxido 
and phenol. Its methyl ester melts at 131" and boils at 270 ’ 2 No 
(H. 27 , R. 570}. The two acids are obtained from tlu ir correspoiKiiiiF 
amido- and haloid benzoic acids by nu-thods i and 2. See abo\(> for 
the production of p-oxy-benzoic acid, together with salicylic acid, l.v 
methods (S and g. p-()xy-benzoic acid is also obtaiiu-d from m.ui\ 
resins by fusing them with cau>tic potash. For the briia\ loiir of rn 
and p-oxy-benzoic acids with FCl^. consult above. ( Onipart' A. 261 , 
23b, for the action of chloriiu* upon tin- three oxv-benzoic acids. 

m-Oxy-p-amido- and m-amido-p-oxy-benzoic methyl ester, m je 

121 and III , are known as lo('al arnesthetics, under the nanir> 
orthoform and ncic orthoform (A. 311 , 2b). 

Anisic acid, p-mdhoxv-hrmoic acul < ( () 2 ll, ni.i.. 

185^ and I).)). 2.So\ is, likr In-nzoic and sali« yli«- ^cid^, one of the .k kF 
which h<is bern long known. It is isomeri*' with methyl-salii ^ lie cstn 
and the oth.-r monomethyl <lerivatives of the oxv-benzou ai ids m 
general, as well as with the oxv-pheiivl-acetK' a. ids. Anisic acid h 
fxvsily obtained, heiict' numerous transp(,siti,a] j)roducts of it are known 
It IS prepared bv oxidising ondhof, the rhief ingn-dient of .mise oil, and 
Other ethereal oils containing aiiethol u/.i-.), with dilute niin< a( i.l, er 
with a chromic .i< id rnixtur. . nthetic.dK , it is obtained treiii 
p-bromo-anisol, .Mg, and ( O, (b. I, bJO), 

Nitrile, rn.j). bo , bg). 237 , from |>-nitro-|)enzo*mtrile with soflinni 
methylate. Also from anis.mmle with Ij, an.l from anisol. Hr( N, 
<ind .\If.! , (Ik 33, 103b ; 36, b.jS ; l I. i ?o| 

Uistorv. Cahours (iS ;.,) di.o-oven.l anisi< acid when he oxidiod 
am.^e oil (A, 41, Ob). Kolb- at lust eoiiHdered It methoxv-ben/oie and, 
bnause Wh. n It was dMilhd with (aiistic baryta R broke down iiiin 
vij ,i,nd ufusol. Savtzew found tlial when anisii' acid was 

heatefl With h\'driodie a( id it \ irldial an a(iii difter< nt from s.di(\ lii 
arid, yet 1 a, meric with the latter (A. 127, 12<d. I'llls was subse.iuenllv 
found to be p oxv-beiizoi. and. In i8t.7 T.idenburg shiawed that 
anisic ar id i ould l)e prepare<l |»v sapomfving the dimethyl etlu roter 
of p-oxvdjenzf»K a( id (.\. 141, 2|i). 

Oxy-toluic Acids <.r Cresotinlc Acids ( ,11^(011). Th. 

ten |jr..>>ible isonuTides are knwn (H. 16 , igbt)). I'hey are isoninit 
with the three -mcthvl-ben/.oie acirls, nr b(‘nzyl-alcohol“Carbox\ lie 

acids, and phenyl-glycollic a« id, or alim»n(l arirl. They have Ix en pre 
p.ir<'d from the tohm arid' In.' mefhoils i ami 2, from (he o.\y-aldehyd('S 
by method h, and from the cres*,! . he, metho<is 8 and g. 

Homo-iillcyUoicidj: Methyl-m-oiy-benioio icidi : 

( Hy i ( ,Hvb f .(oifibnoM. m p ihf < njY'iyny i. 1 foii)rr)OTi, m p. i><i . 

bn, yryn, -r f dOf|)( onn, i-y ( ii,y,( ,ny c r ooH. .. 

bttj y( db b > .. I-JI bib y( Jly , |j(0H)('00H. ‘' S . 

< nyo f'db -t, I'fonjrnon. ,, thH\ t iiy'drdbf t. ii(oH)bO()H, .. i^'T- 

Metbyl-p-oxy-beiisoifl idds ; 

CHYTiC.Hjbi, i](OH)C(>rjH, m.p. 177*. CH*. i](OH)COOH, m.p. 17-2* 
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Those isomcrid(‘S, ajutaining the hydro.wl group in the ortho-posi- 
tion with reference to carboxyl, are coloured violet by ferric chloride, 
just like salicylic acid. They dissolve easily in cold chloroform and are 
volatile with steam. See abovt- for their beha\ iour towards PCI3,.- PCI3, 
FOfd;,, etc. ‘^-Mcihyl-homo-salicylic acid yields an o-homo’-salicylic 
or Q-cresotidc cldoroform (A. 273, 8<S) similar to salicylide chloroform. 
5-Methyl-m-oxy-benzoic acid, j)repared s\ nthetically by the action of 
baryta water upon acetone-oxalic ester (ll 22, ,]2yi), yields by nitration 
nitrococcic acid or 2 , .f, ihirinitro-m-oxy-m-toluu acid, melting at 180^, 
which is also formed when canninic acid, the dye of red cochineal, is 
oxidised (IC 26, 26.^8). The b-methvl-in-oxy-beiizoic acid is best ob- 
tained by heating / 3 -naphthol- 6 , 8-disnlj)h<>nir acid with 50 per cent. 
NaHO to if)0'’-2<So'' (A. 350, 253 ). When the three isomeric creso- 
tinic acids, or, better, their dibromo-.Mib^tiiulion products, an^ reduced 
with sodium and am\l alcohol, tin- ring i> ruptured and a-, p-, and 
y-inethvl-pimelic acids are produced {.\. 295, 17,;). 

0- and p-Oxy-mesltylenic acids ll().< fillpt 11 3)3 OJl melt at 179'’ 
and 22 f {A. 206, i()7, 311 , 37-’). The former i< obtained by nuclear 
synthesis, through condensition of a-methyi-/?-eih\ 1-acrolein with 
malonic »‘ster, and treatment of the product with >odium alcoholate 
(A. 358 , 71) ; .. 

CII, ('H., 

CH -Cn, ^ Hoco ni-T: -coH 

ciij.c — c:H() '' ifjC-t'OjH “ Kell ^ cHj.c — cn -C.ro, r. 

Similarl)', we obtain from citral and malonic ester 3 -iso- 

amenyI- 4 -metliyI-saIlcyiic acid, m p. it)7 . 

The trimethyi-oxy-benioic acids (B. 21 . 8S.;'. as will a- ethyl- 
raethyl-oxy-beniiic acids (A. I95,28.t).ari abo kimun. The correspond- 
ing Uo-j)ropyl-oxy-l)en/oic acnis thymo- and iso-oxy-cumic acids, 
melting at 14.:'" and <14 (B. 19 , 33f>7,) -result upon fuMUg carvacrol and 
thymol with cansflf' pita^h. 

Dilferent isomeric p-methvl-i-'O jnopv l-ow -beii/oK' .n iib (t H.,) 
0011 ; thymotlc and carva-croiinlc acids ha\e been 
made i)y introdneing the group into tiu inol and carwicrol. bee 
H, 28 , 2795, for the derivatives of tlumotie leid. 

1 hea>.vv-/>/jc;ty/-/w//v acida attaeh tiu niM Ivo to the alkyl-substitnted 
n.xy-benzoie aeiils. Iluy are produeed [i] In dia/otising the ei-irre- 
^'Ponding amido-plienvl-fatty .leuls, and then d»'e<'nnH>sing llu' dia.o- 
derivatives with boiling water; (2) b\ sa|M)nil\mg the oxy-ben/yl 
bvnnides. 

I he o-oxy-acids, in whi( h the phenol-hydrow 1 group oecupies the 
y- or 8-po.siti()n with reference, (o tlu- < at boxy! group, aii-, in contrast to 
|ne corresponding o-amido-fally acids, eapable ^ exi-'ting, but when 
leated they part with water and vield y- and 3-lactoneh (\ol. I.). 

Hie Oxy-phenyl-teellc acids IlO.i'Jri.t Ha-COJl are i>omeric with 
dn* ten oxy-toluic acids (see these), with the three ox\ -mctliN 1-bcnzoic 
‘^I'nls, ,iu(l with the rnandelic acids. o-Ox\ -phen\ l-aci tic acid, bearing 
reldtionshit) to* o^'indal ami is,itin is als(' oluained from 
^ 'rnandelic acid by reduction with hydri<idic acid. I ciric chloride 
_mours it violet.. It nass<% into its lactone (see below) when it is 

^^ted. p-Oxy-phcnyLacclic acid occurs in nrine, and arisen from the 
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decomposition of arhuminons bodies as well as in that of stnalbin, 
occurring in the seeds of white mustard (B. 22, ~I37)- 

0-, m-, and p-Oxy-phenyl-acetlc acids niMt at I37^ 129°, and laS'’. 
m- and p-Oxy-phenyl-aceto-nitrile melt at 52^' and 22 , 2139). 

5 , 2 -Nitro-oxy-phenyI-acetlc aeid, m.p. is obtained, sy.ntln ti- 
call\-, bv« condensation of nitro-maloiiic aldehyde and licvulinic ac id 
(C. 190U, II. 560). 

Oxy-phenyl-propionic acids. Four of the six theoretically, possibU 
acids are known. 

Phloretlc acid, p- oxy - hydratropic acul HOUT.Hi' 

melting at 129 ', i.> formed, together with phloro-ghicin, when phlon-iin 
(the pliloro-glucin e>ter of pldon-tn' acid) is digested with potassium 
hydroxidf. ft has been pn'p.ired s\ntheticalls- from {)-amido-h\’(lro- 
cinnamic acid. Ferric (hloride colours its solution green. Jtarytn 
d«'composes it into ethyl-phenol : fusion with pota-ssium hydro.Nidc 
produces {)ara-ox\ -Ixai/oit ai id. 

Phloretln, m<>nophii>rctic phlori) - esfrr O. 

rH(('H;ji.( nielt^ai 25-1 (H. 27 , 1^)31. 2t)Sf»). b(r Phlorizin. 

Hydro-cumaric acids m /i-phenol-proplonic ^cids ilO.tdilli ( 11, 
rifj.t O.dl. r< -.ult wli<^n the corre.sponding cumaiK' ,^ids, the ox\- 
cii^iannc acKF, or /^-o.w-plieiu l-at rvhc acids .ire reiluced with sodium 
amalgam. 

o-Hydro-cumarlc acid or undting at di , oc curs free 

and in combin.Uion uith 1 uin.irin, the hu time of o-oxv-cinn.uuie arid, 
in the st llow III' iii"t It is jirodueed l)\ ilic 

action of ^'idiiim amalgam ti|>ori ( iimarin, b'errie chloride imparts .1 
bliiidi ( oloiir to dm M)lutioM. W lieu distilled, 11 p.i.sses into its lactoji' 
— li\ dro-curnarin. It \ ield-' "aluA lie ;i( id when it is f|^sed with c.iiistic 
potash. 

m- .ind p-Hydr(HCumarlc acids mflt at in ' .uid ji-IIydro- 

cumanc a* id is .lUo [>rodiu ed fn the deemnposition 0 i tyrosine. 

y- and f) Lactones of o-ox\ •()hen\ l-fat t v .1' ids are pr(»dnced win II 
these .O lds .are distilh’d I hev eorre^pond to the y and 8 laetaims 
d esc r I bed aln»\e. 

o-Oxy-phetiyl-acetic acid lactone r,n,j //**** '’ melts at .pi 
and boils at 2 ' ilk 17 , <175). 

Hydro-cumarin, /? 0 - Oxy - phenyl - propionic acid lactone 

^ melts at 25 'lind boils at 272'’. Wlnm boiled witli 

water It regeriera,tes the acid from which it was prttlncal h\ 
rli^iillation. 1 I 

H Dloxy-monocadioxyllc Acids are obtained by the same, methods 
which were userl ininie prejiaralion of the aromatic monocarh‘>x\ 1'* 
acids, ihe earhoxvl grynp isfnore readily iritroduued inU? the thfuxy- 
benzols tlnin into tin- monuxy-lxm/ols. This oreurs ujwn Iwating dn 
br>f lies with a dilution oi ammonitim or sodium rarlxuiato'to 100 m 
( 4 J. 18 , 3202; 19 , 23i'S; A. 351 , 313)1. The dioxy-bim/.oic adds 
break down, wlmii heated, into ( arimn dioxide rf^id (hoxydx’ii/ols. _ 

O|otf»b«nxoie Aeldt. The six jKxssiblf itomerides^rc known. 1 h® 
most Important memiitT (if this class is : 
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Proto -oateohuio aeid, 3, ^-dioxy-bengoio 'acid (HO)j[ 3 , 4]( Jl, 
[ijCOjH+HaO, in yellow needles, melts, when anliydfous, at I90^ and 
decomposes into pyro-cateclan and carbonic acid. It occurs in the fruit 
of Illicium rdi^iosum. It has been obtained from many tri-deriva- 
tives of benzene, containing substituents in the 3,4-position with 
reference to a side chain, by fusing them with caustic potash— from 
the corresponding bromo- and iodo-p-oxy-benzoic acids, bromanisic 
acid, p- and m-creso!-sulphonic acid, sulpho-p- and sulpho-m-oxy- 
benzoic acids, from eugenol, piperic acid (comj^are also piperonylic 
acid), etc., as wadi as from various resin> (benzoin, asafeetida, myrrh, 
and, particularly, kino) on fusion with potassium or sodium hvdro.\idc,‘ 
Tlie latter resin readily yields large (piantities of the acid (A. 177 , 188). 
Compaiie further phloro-glucin ethers of p\ ro-eaiecliuic acid. It is also 
produced by the action of bromine upon (pum«- acid 111 aqueous solution. 

The tii'o possible pyro-catechuic monocarboxylic acids are produced 
when pyro-catechin is heated to 140' with a S(jIution of ammonium 
carbonate. 

Ferric chloride colours tlu' solution green ; aftt r the addition of a 
very dilute soda solution it becomes blue, later red (all derivatives con- 
taining the proto-catechuic r«suiue (OlliX^ll-i.t (H. 14 , 058) react 
similarly). Ferrous salts colour its salt-solutions \udet. It reduces 
an ammoniacal silver solution, but not an alkahm copper solution, 
Diprotb-catechuic acid Fj^IIjqO,, is a tannic aud wliich rc>u!ts on boil- 
ing proto-cateclpiic acid with acpicous ar'-einc .icid. It is \i ry similar 
to common tannic acid, but is cohuired gn eii in f« rnc I'xide. It forms 
a compound with p-oxy-beii/oic acid by the union of coqiimolecular 
quantities (A. 134 , J/b : 280 , i8). 

See Naphthalene ring fo.rmations for tin* conv( r>ii>ii of substituted 
proto-catechuic .uids, by oxidation with nitric .icui, into denvati\es 
of ^-naphtha-quinone. 

The phenol ^-thers of proto-cat»('luiic acid are : 


[3]OCH, 

luioii 

Vanillic acid 


(A AVI 
:.bOH 
IbtlorH, 

I so- vanillic acid 


[ ri'OjH 

l ;.t 'X ih 
Vor.\trK' acid 


1 id'O,!! 


v.Hj :a) 


CH, 


Pipcronvlic acid. 


The^o alkyl-and alkyleiu'-etheraciiF are forim\l when junto-catecliuic 
Ad is treated with CH,!. FH jl,. and FH., Hr. Fib, Hr aiul caustic ixitash, 
well as by oxidising the correspitiiding cthem t>f proto-catechuic 
aldehyde. The proto-catecluiic acid <.1*11 In' reg.iincd from them upon 
beating with hydfochlorir acid to 150', when tlie iliiiiethyl-ether acid 
will yield Ht first the two inonomethyl-etln'i acids : whereas the 
niethylene ether, piperonylic acid, separates carlion in adilitiou to 

proto-catechuic. acid ; 

CO,H,C,II,<”VlI, - CO.lH'.II.^jl+C 

The alkyl-cthcr acids break down into c.irbon dioxide and alkyl- 
Pyro<atechuic ethers when they are hoatexi with lime or bai yta. 
.VanUUcacW»m^%^/>ro/o-«/ccAf«crft■n^ melting at 211 ,s\|bhmes 
IS obtame4 by the energetic oxitlalion of its aWfliyde. vaiiniln, alst 
^ coriiferin, as well as the decoiiuxwittpn of accto-vaniliic Mcid 
VOL. n. ^ * 7 
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melting at 142°, the oxidation product of aceto-cugcnol, aceto-feniln 
acid, and arrto-hf>ino-v»anillic acid.tvhen they are treated with potasMuni 
permanganate. Its nitrile melts at cS;*" (Hi 24 , 3d54). 

Uo-vanillic acid, p-methyl-proto-catechuic acid, melts at 250“, and w ;i> 
first obtained from hemi-pinic acid (see this), or 4, 5-dimethox\ o- 
phthalic acid upon heating with hydrochloric acid. 

Veratrlc acid, 4, ^-dimdkoxy’hcnzoic acid, melthig at I79•5^ ota ui ., 
togetlu r with vcratnn (see tlie alkal(»ids), in the sabadilla seeds (liniii 
Verairum Sahadilla). 

Diethyl-proto-catechuic acid melts at 140’. 

Piperonylic acid, methylene- proto-cate^huic acid, melting at 2js , is 
al>o forrne(l bv oxidi''ing't/-hoino-i)iperonvlh‘ acid, obtained frinn s.ttrul, 
a-’ wrll as from piperonal and pri>t<> catechuic acid (see this). It bit ,iks 
down win II heated with hv<lro( hloric acid (see above). Hy tin .u linii 

IH'lj, and ‘'Ub^e(|nent treatment with culd water, it (an In 
converted into the carboxviato of |)r<>to-('ai|fi*( hnic acid, aiul int" tiif' 
latter itself bv s.ijKmification (C. kjoS, I. iOSq). its nitrile inelis.it 
1)5 ' (B. 24 , 

Eth\lcne-prot»‘Catechuic acid melts at 144 ’. 

'I'he phloro-elacin ethers ef proto cateehuic acid art‘ pri^li.ibly ( <11. tin 
\'egetablc ■substain^ which, upon fusinn with Ciin>tic jxita-^h, I'lv.ik 
down into iihlorc-ghn in and piatto-c.itechuic a('id. Thev aia abn 
relat( d t(‘ the ‘!ai> nes {i/.r.), behinging to tin* pvione group. Tin-y an 

Luteolin < (!» 29 , K. t*.};. S.}S), occuis in I^gseda lute^'ii ami 

Cl y-tallist s, in v< ij.iu ina dlc^. I'ri iii ehloride i^ilonrs it giaa n. 

Catechin, (rem (.itrehu. and Maclurln morlnga tannic acid 
^ h \'eHow v.d(»d, Morus timlorili, are gein ialh’ 

include(l aiinuig the tannn a( id-s. Proteaie f appeal-^ te 

be a lioundogue of pmto-cateehnic a( id. It is jiresen^jn Protea millit<ru 
(Ih 29 , K. 415). 

Pyro- catechin -0- carboxylic aUd, 2, ydiow-henzoic acid (Ib'h 
( ,JI;,f DjII • 2II2O, melts atTU9 when anhvdroU'# It rc.nlily hie.iks 
down into ('Oj ainl pvro-eatei bin. from whidi it is ff>rmed. t"gt tlMi 
with ()rotM-cate< hui< a* nl, bv the action of ,ipiinoniurn l ai boiiate (.\ 220 , 
iibg It also results when j-iodo-saln vlic add is fused with r aii-ii' 
potash. 

Resorclnol-monocarbipxyllc Acids, lln re are three. Sym. <hn\v- 
ben/oic a(i(l results on heating svm. disulplio-ben/oic ac id with ( .nistii 
potasli, and tlie other tw<; acids are pro<luca‘d when resoiciiiol is tia atol 
with ammonium dicarbcaiate c>i; pcfi.issnim diinirbonate solution (Ik 18, 
i<>S5 ; 13 , 24,79). 

The a^compound is not coloured by ferric cliloride ; where.is tin' 
j 9 -body is coloured a dark red, and the y-rncKlificatiou l)lue-violet. h\ 
the same reagent. 

a«Resorcyllc atlti, y <f-dioxy-hen:oic acid (HO)|( ^ ■ 

ijHjO, melts at 2j^'. It yields anthrachrysonc (q.v) wlieu d 
heatecl witii suljihurif acid. 

/i^-Resorcyllc acid, z, .\-<i\n\\-henznic rfcir/ i tlljO, melts in 1 '“' 
anhyrlroiiH state at 214, ’. See B. 28 , K. i©5i ; 29 , K. 40, h>r the edurs 
and Cft^ers of the arid. ^ 

It is cr»nv<Tte 4 in glacial acetic acid solution by chlorine 
hrxaehloro-nwliketo-holtenr (H. 26 , a^iAy). Th<! nitrile meltH at 1/5 
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y-Resorcyllc acid, 2. (i-dioxy-benzoic acid, melts at i48''-i67^, and 
breaks down into COj and resorcinol. 

Gcntisinic acid, hydroqulnone-carboxylic acid, 2, ^-dioxy-henzoic 
acid, melts at 20 ()'\ and at 215^ breaks d(jwn into carbon dioxide and 
hydroqninone. It was first prepared from gentisin, a xanthone deriva- 
tive, together with phloro-glucin, on fusing it with caustic potash. It 
is obtained from 5-bromo-, 5-iodo- and s-amido-salicvlic acids ; also 
from hydroquinone and from gentisinic aldehyde (H. 14 , 1988). It is 
most easily obtained by oxidation of salicvlic acid with potassium 
persulphate in alkaline solution (A. 340 , 214). b'erric chloride colours 
it a deep blue and is decomposed into ('O, and (piiiiune (II 18, 3499 ). 

file Dioxy-toluiC Acids ifalCO.lI are isr^meric with 

tlie dioxy-pheiiyl-acctic acids. The mo>t imjiortaiit of the known 
acids of this class is orsdlinic acid, 2, o-dioxy-ji-toluic acid, which 
melts at 176® and breaks down into and orcin. It is obtained 
from orsellic acid upon boiling the latter with Wiiter, or from ervtlirin 
with baryta water. It is coloured violet by ferric chloride. 

Orseliic acid, diorstdlinic aad or Icca)u>nc acid f'^jllnf):, melting 
at 153', is an ether-like anhydride of orsellinic acid (H0),,,CJI^(C1I)3. 
C(.).()CgH2(DH)(Cil3)C02M It f"un<l in ditfeiaiu mosses of the 
varieties Roccclla and Lccanora. Boiling w.iter converts it into 
orsc'llinic acid. 

Erythrin V r.UI._,0. cixllirinu acid. i> an etlier derivative 

of diorsellinic. acid and ervthrite. It occurs m the lichen Roccclla 
Juciformis, which is applied in the manufacture of .tn lul. and is extracted 
from it by means of milk of lime. When it is boiled with water it 
breaks uji into orsellinic acid .iiid- - 

Picro-erythrln*. i IIjD. wliicli, Ixaled with baryta water, 
yii'his erythrite, orcin, and carbon <lio.\ide : 


KiyLhnnC,on„(h« 3 -H ,0 • (no),UH ,3 

- < < O, • C,H,a Ulq Krvthrite. 

Everninic acid ^ f ’ produced, 

togeilicr with orsellinic. acid, on boiling r.cnu. acul (tia'in livenua 
pyuuasfris) with baryta. It iiu'lls at 157 , and i> coloured violet by 
ferri(' c.hloritle. 

Rio\y-dur\'hc acid, psemlo-cumene-h\\!it'»quinone-«'arbo\vhc acid 
5 ]roi,i, .(,fi](Cn,),C(),ir, mrlts .n uh.n r,i|ii.llv luMtod, 
■itul U‘>nlts from iho roductiou of tturylu tuul pxMuiii-v uiiu'iio- 

9 'iiiioiie-carboxylic acid Oj[2, 51^13, 4. (> (tTI,,V,t < b.H, which decom- 
poses at i3(y\ and is obtaiiuxl by the action of feme chloride upf>n a 
nyiirodiloric arid solution of diamido-pUciivli.- .u id (.\. 237 , a). 

Dioxy-phenyl-fatty« Acids. — Certain tlioxv-pheuvl-.icetic atids and 
' ‘''Wi>henyl-propionic acids in this group are mtcrcsling. 

a-Homo-protO*cateohufo acid and its etlur acids have their side 

kroiips occupying the simc positions as (h<tse of proto-catcchuic acid 
<^ther acids : 


db-OH 
I OH 


** domo- 
acid 


( 4 ) 

proto-catcchuic. 


ri^.p. 117' 


jCH.ro.H (i) 
C.llrOt'II, (p 
(OH • id 

odlonio- vanillic acid, 

m.p. 


I 1 ('lb,bO,H 
oi'To>v„, 


(1 Homo-piporonyhe 

acid, m.p. IJ""' 
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The accto-a-homo-vanillic acid and a-homo-pipcronylic acid result in 
the moderated oxidation of aceto-eugenol (q.v.) and safrol {q.v.) with 
KMnO^. The former melts at 140'^. and is converted by caustic 
into a-homo-vanillic acid, which hydrochloric acid, at iiSo'\ chanf^^■'^ tn 
a-homo-proto-catechuic acid (B. 10 , 207 ; 24 , 2S.S2). 

a-Horno-vanillic acid and a-homo-pi})eronylic acid have also lx , n 
obtained from the condensation products of vanillin and i)ipei(in,il 
with hippuric acid, by transformation into the ctjrrcspoiidin^' 
racemic acids and oxiciation with HjOj (A. 370 , a-Homo-jn' ii, 

catechuic acid is best prepared from the cyaiio-hydrin of mrili\i- 
vanillin bv boilini^' with HI (B. 42 , 2040). 

Horao-veratric acid (CHaOjoi'i 4j( jHji iX'ir.C'OOH, m.j). go . 

2 , 5 -Dioxy-phenyl-acetic acid, hmo '^entismic acid, m.p 14;, 
found in human urine durin}< alcaptonuria. It c rvs.t.dliM s with 
one molecule H.,G, and has l)ee[i ^vnthrsised from the coirrsj^.iiiihii^ 
(limethoxv-phenyl-aceto-nitrihg and from 2, 5»dii>.\v-mandelic .uni 1)\ 
boilimt with HI (C. k^o;, II. goi). 

Sym. dioxy-phenyl-acetic add (HOiji.b 5 ;( ^Hi- ^ 

melts .it 54 

Tlu- triethyl e^t<*r. obt.uned from the die.uboxvlic aciil d'liwi! 
fr<»rn thi^ ai id, is prodiu ed bv tin- ( ondensation of aectoiu -(li< ;u h^wt;, 
ester with sodium. It melts .it g^ , .iml viehU dio\y-i)henvba( ciu .u ih 
upon Ni[)onilic.ition. It viehU orem when its -.ih'er ->.ilt i> he.iti'd 
Hydro-caflelc acid, or fj-},,.\-dioxy~p}u'n\'l-propu>niL uc n/.eoi reg), iinb, 

like a-hoiiio j)roto-c.itf» huK' .u id. m the sime aiidiif'ement of the aihai- 
tuting groups, te* proto c.itet huic acid ; 


I iC H,' li.t '»,H 
(,ll ' no. U, 

' M. 
li'/'tr ) oUf'!. 

«th«f i i, rn n 'i‘t 


j i; ' H,' n,' 0,11 
',u, ;,;o< H, 

IgoH 

Hv-lr*' f'r'tli' a. I I, 
in j. H./ 


j oh U,' II, < U,U 
‘,H, ;noH 
1 4jO< II, 

llv'lro ivi IrTiilir a. 1 . 1 , 
m i- I ', 4 


C II, 


j ;0« n,i 11. ' ' li 


lIvSro.c4fI' i' I'.'e.C' 
«’thfX a- i I. Ill r o 


Hvdro-catfeic aci<l itself, and its etlier acids, .ire formed fr^in ttu 
corresponding 4, 4 -dioxy-< innami<' or c.itfeic .icid, and their drii\.i- 
tives ferulic and ivi-ferulic ai.ijl.^ bv redm tion with soilium .im.i!}; mi 
(B. 11, 050 , 13 , 75.'^). I he melhvh-ne-etlH'I .i( 1<1 Is .ilso jnodiu ( d hv 
oxidising ^-hydro-piperi«- .i< i<l iq.v.) (B. 20 , 421). Eeriic ehleii i' 
colour^ hydro-raffeic a( id the same .1-. it does pioto-eateehuic .uid. 

HydrO'Umbeillc add, ft-z, .\-du)xy’phcnyUpr(>pion\c acid (Ihh; 
[2. .td^Hj.fdfj.f Hj.COjH, de< omj)o-.es at llei . It IS obtained fr"ii' 
umbellifeione, the d-lactone of [2, 4;'-dioxy-i innamic arid, by the a< tu'ii 
of sodium amalgam. I'erric < hloride mlours it given. 
Hydroqulnone-proplonlc add (IB)), 2, sit ftH/Hjf Hjf 

lactone melts at ihf ; obt.iined by •cxidatign of o-hvdio-t 11111 ii>' 
acid witli potassium iMisuIphate in alkaline sohition (( . ** 

Trloxy-b«nzolc adds (HO),(„Hj( (),H. Three of the six po^sihi' 
isomendes are knowm Ihe most important is- - 

Gallic add (HG),f b4.5]( ,H,(:o,H 1 H,(). It melts and dccnin- 
poses about 220'^ into CO, and pyrof^allol. It occurs, free, in tea, m 
the fruit of Casalpina coriari(t.(/)wi-dm), in fnangoes, and in v.iii'”>^ 
other plants. It is obtained from the ordinary tannic acid (t.ru'i"d 
by boiling it with dilute acids. It is prepared artificially from broine- 
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o-m-dioxy-benzoic acid and bromo-proto-catechuic acid when fused 
with potassium hydroxide. 

(iallic acid crystallises in fine, silky needles. It dissolves with 
difficulty in cold water, but readily in hot water, alcohol, and ether. 

It has a faintly acid, astringent taste. It reduces both gold and silver 
salts (hence its apidication in photography). Ferric chloride throws 
down a blackish-blue j^recijiitate in its solutions. 

'I'lie solutions of its alkali salts absorb o.xygen when exjiosed to the 
air, and, in conse(|uence. become biajwn in colour. 

Ruflgallic acid, a derivative of anthracene {q.v.), is obtained by 
heating gallic acid with sulphuric acid. 

Oxidising agents, such as arsenic acid and iodine, convert gallic 
into ellagic acid, i)robably a dilactone of a hexaoxy-diphenyl-dicar- 

bo.xylic acid ‘'btained in the 

oxidation of tannin with HjOj besides the so-called luteic acid, the 
j,. corresponding to ellagic acid. On dis- 
tillation with zinc dust, ellagic acid yields tluoivne [q.v.]. 

Ill alkaline solution gallic acid is converted into i:alloflavin iq.v.), a 
yellow dye of the xanthoiie group. Hydrochloric acid and potassium 
chlorate decompose the acid into iso-trichloru-glyceric acid or trichloro- 
pyro-racemic acid (Vol. I.). 

Basic bismuth gallate (HO)3('flH.d'o.dhiOH)2. under the name 
dcrmalol, is apjilied as an odourless <lrving .intix'iuic. 

Basic bismuth oxy-iodlde gallate ilioijt ..ll.t ojh'OH)! is used as 
a substitute for iodoform under the name <4 Airo], 

Ethyl-gallic ester 2^^:. uu lt- at i .}i when anhydrous. 

Trimethyl- and trlethyl-galllc-ether acids tK O).,(VIi f'D^ll melt at 
lUS and 112"’. The trimethyl-etlnu acid. h< ated with lU'l, yields 
3 , 5 -dimethyl-gallo-etherIc acid Ho (ClijOij .b 5 DOlI. m.p. 
-02 , identical with syringa acid and also obtained from >iuapinic acid 
or oxy-diniethoxy-cinnamic acid l>y oxidation. .pMethyl-gallo-etheric 
‘'<id, m.fi. 240’, from gallic acid witli dmuthvl Miljihate (B. 36 , 
215, b()o), 

Methylene-methyl-galllc-etheracld,myrlstlclnlc acid ft 11304111.202). 

OjH melts at l]o'' -ij5' (H. 24 , wlien it is anliydroiis. 

Triacetyl-galllc acid melts with deeompo'^iiion at i;o . Gallic-acid 
anilide, i^allanol, has been tised in medicine, ibis is true also of 
dibromo-gallic acid, or ^all<^-bromol, melting at i.fo 

Pyrogallol-carboxyllo add (HO),-2.d. 4 ^ JH.O is 

prepared by heating pyrogallol witlt pot.isr,imu bicarbonate flT 18 , 
3-U5). It decomposes at l95''-2oo'\ but suldunes without decorn- 
posiliuri in a current* of carbon dioxide. Fetrie chloiide eolours it 
violet. Trlethyl-pyrogallol-carboxyllo add ( cHjfO C.Hsla 1 O.H melts 
It results in the oxidation of triethyl-daphnetie aeid [q.v.). 
rhloro-gludn-carboxyllcadd (H0),[2,4, ();(«H2( t)2H < H.2O decom- 
poses even at ioo“, also when Inuled witlt watir, into carbon dioxide 

phloro-glucin, from which it is obtained by K'liing with a i>oiassium 
V'li loiiate solution (B. IB, i yz \). For ethers of phh iro-gluem-carlH)xylic 
igo3. * ‘ 

An oxy-hydroquInone-wboxyUo add (OH)j[i, 2, 4]C<,li jCOOH, m.p. 
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217^-218' with (iccoinposition, is forined from oxy-hydrotiuiiKUK 
on boiling with birnrbomito solution and passing COg (B. 34 , 28.}o), 

Trlethyl-oxy-hydroqulnone-ether acid (C 2 H 50 ); 5 i 2 , slCJI.t ( ),li, 
m.p. 1 j-} , rt‘sults upon treating a- or /3-;est'uletinc-tri<‘tliyl-etli('r .kkI 
with potassium permanganate (B. 16 , 2ii,d- Trimethyl-oxy-hydro- 
quinone-ether acid, asaronic acid, m.p. 1.14 is formed by the oxid iii ,11 
of tlu' svntlietie asaryl-aldehyde { 1 C 12 , 2po). 

Iridic acid, a-hvmo-dimdhxl-^allic-t’thcr acid (CH3())2(H( )) j, } y 
CgH.^CH^CO.JI, m.p. 118 , i^ prodiued, along with formie. atnl .in-l 
irctol, whe^i irigeniu is deeomposed with baryl.i water (B. 26 , 2013 

Trlraethyl-homogalllc acid, mcthyl-iridic acid (11130)3:4, 4, 31,11, 
CH..COOH, m.p. 120', is formed by the oxidation of elemieiii (^/; i, 
and, >vnlhetit'allv, Irom trimethyl-gallie aldehyde (B. 41 , 3(»<)2). 

Addendum : Tannic Acids. I'he tannins, or tannic .icids, an' ai!u 
stance^ widelv dis'^enunated in tlu* vegetable kingdom, rii. \- ,iic 
soluble in w 3 ter. poS'>e''S an acid, astringent taste, are coloured (i.nk 
blue or green (ink) by hrious salts. i>ret ipitate gel.itine, and tiitM 
into combination (leatlu'r) with animal hides. Henc'e th(\ at 
employed in the mamifa( tun* of Ieatlu*r, and for tlu* j)rej)ara1i"ii "i 
ink. riiev are pre< ij)it<ited from their a<pieous solutions by iieMi: d 
acetate of lead 

Some tannic .icid> appear to be gluc(»siiles of gallic acid i.e. eilieo il 
Compound*' of the •'anie with variou> ^ugaIs or of their dehydi.it!' :i 
j'lodiK Is. The\- (leeotujwra- into gallic a< id and gr.ipe sugar ii)' n 
iroiling with dilute ac ids. Others contain j>hloro-glucin iiisl' el < ( 
grape sugar. < >n fusing with KIB) th«- tannic ac ids lU'cstlv form j'li’i' 
catcc hiiic ai id ami phloicc-glm in. I'oi the constitution of the teiiiie 

ac ids, still somewhat obscuic-, s. c* C iScjcg 1. 33(1. 

Gallo-tannic acid, tannin, ocems m large cjuantitv (upward "i v 
per cent,), in galbnuts (p,itliologi< .il com rc-ticnis upon dilfeieiit -ik 
spec les, (Jucrais in/citxria. pioclucecl bv the sting (»f insecds) , it ed ' 
(occurs in sumach {l\hus coruina). in tea, ami in cuher plants. 

Tannin is l^'t obt.um-d from galbnuts. 'I he latter are !iiel\ 
divnled, and * Xtrac ted with c the r aiicl alcohol. I he solution sepaiaU * 
intc» two lave Is, tlu* I'cwr c.f whic h i> acpu'cais, and contain.' t.niiiin 
rhic flv, ami thi' i^ c.bt.umcl bv ec ajMciation. I'or further purili' ili'Hi 
the solution, in amvl alcohol .iml • llur, is frac tionallv precipitalccl \Mfli 

ben/iiie (B. 31 , 

I’ure tannic acnl is a colouihss, ishining, amorphous mass, v>i\ 
soluble in water, slightly m ahcilud, aii'l alni'cst insoluble in ctli'i 
Many salts c', 3. sodium chloiicie punpitatc* it from its acpici: 
vdntic>n>, aii<l it can aisc* be removeci from tlu* latter by shaking 
acetic » ther. It ie k ts .a id. and is « (domed darkblue by ferric c liloi eb 
(ink), gelatiiie f>rt*( ipitates if. Ouantitative methods rd esliinaims' 
tannin are based on this b(haviour, Ordinary tannin is ojilic ilb 
a< tive, its cra-ftn lent '*f rotation l»eing about i fx>", but it is not nnif' i 
since a mcire strongly marked i onstitueiit can lx* separated out. wuh •' 
cca fficient of alKUit 7b '. Tamiin appears to Cf>nsist of a mixf'"' 
mac/iv^ di^alhc (icidJilO), <‘,11, ('().()(, H,(()ll)/()()H and it- 
tion (>r(;duct, tlid' optically actnr Icudhlannin (HO)*! #11*^ ^ 

CM ,jHj(OH)j(T> 0 H, but this is eoiitradirtcd by the very slight clc* 
conductivity td tannin, and its apiarently very high molecular wng' 
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(B. 43 , 628). Dilute acids and alkalies split it up neatly into gallic 
acid, which is oxidised to ellagic acid an<i luteic acid by boiling in 
H O2. Distillation with zinc dust produces dipheiiyl-inethane. 

DigalliC acid (see above) crystallises with 2112(3, melts anhydrous 
at 268"^ to 270'’ with deromi)ositioii, and < ;ui be (jbtained from tannin 
by way of the carbethoxy-derivative. Ihe acid Ixhaves like tannin 
towards glue, FeCl3, hydrolysis, and oxidatinn with H2()2. its penta- 
acetatc, ni.p. 21 to 214', yields, on redm lioti with zinc dust and 
glacial acetic acid, hexa-acetyl-leuco-tannin, m.p. 154 , which has also 
lx‘en isolated from the actiylation products nt tannin. 

\Vc must distinguish the digallic a('id olttaim d from tannin from the 
(ligallic acids ol)taimxl artificially from gallic acid with POCI3, 

or arsenic acid. These were formerly believed to be identical with 
tannin, but they are distinguidied from the latter by their much 
greater electrical conductivity and by tin ir inability to become 
coagulated with arsenic acid (B. 31 , 3i<7). 

The penta-acetate heated to 210 . decomposes 

with formation of pyrogallol. 

Gallyl-gallic acid ('nn,„ 0 .>. keto-taunic acid, forms .111 oxime and 
])henyl-hydrazone. See H. 22 , K. 754 ; 23 , K. : 

riu* other tannic aciils found in plam> have been but little investi- 
gated : l)ut we may mention - 

Ki}W't(inn{ft, winch constituti s the chh f ingredient o! kino, the 
dried juice of Pli'tociirf^us trinaiins and ( ■ ue/-',.; an/cra. Its si'lu- 
tiou is coloured green by ferric s,dt''. It \ lehD jTloio-gluciii on fusion 
with |)otassiiim liydroxide. 

{'atcchihtannin (K'cius in cai<chm. the rxti.a t <4 3/jo,V’.sa c<nh\ 7 m. 
I'enic sills colour it a dirtv green. ( or ea.\c/b;;?t .mJ f jill: 3 ).j 
■ 511./! is also pri'siMit in cale<'hu. It < lAsiorixe^ lu •'imimg needles. 

Morift^a-lannifi (',3Di.,(*a ^ IDD. .U.e /aun. t-'und m yellow \w'od 
{Morus tincloria), from wiiicli it mav 1 h- i \iiat te<i (along with nioiin) 
with hot watiT. When the solution cools inoiin >eparat('s out ; 
inaclurin is precipitated from the concentrat<'d liquid by hydrocldorit' 
acid, ill the form of a yellow crystalline {'ou(hi, sdnbh' in water and 
alcohol. Ferric s.ilts impart a giccni''h-bl.ick i- lour to it-' solutions. 
^\lu■n fused with caustic jrot.ish it vieKD j>ioto-iMttvhuic acid and 
Pliloro-gluciii. It forms jumtacidyl dcri\.iiiv«s (t 4 <'<T 

Monn ( isHjO, | 2H3O dccoinpoMS into phl< lo-glucin and resmein. 
^(itric acid oxidises it to / 3 -rcsorcvlic acid, t onxilt IV 29 , 1 \. b4(), fur 
‘ "iistitution. 

Die tannin of coffee ( ‘x ciirs in coifec beans and Paraguay 
ha. (iclatine does not pr<X'ipitate its solution^. Ferric chloiivle gives 
tliein a green colour. It dtx:omposes into caiU ic acul and sug.ir when 
Yled with potassium hvdn>xide. Profo-catechuic acid is produced 
'dien it is lused with ixTassium hy<h<)xide.» . 

‘lie tanmn of oak is found in the bark (ti'getlur witli gallic acid, 
'‘‘•‘'Kic acid, (iuercite). It has the loinmla (\,li,6(\o. 
powder, not very soluble in cold water, but more rea<hlv in acetic ether. 

I inc ehloride colours its solution dark blue. 13giling. dilute siili>hunc 
‘ etc converts it into the so-called oak-reJ (phh»baphc ne), ( ssDjiiDjtI; )■ 

. n , found in the quinine barks is combined with the quiuia- 

‘ioids. It closely resembles ordinary tannic acid, but is coloured 
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green by ferric salts. When boiled with dilute acids it breaks up into 
sugar and quina~red, an amorphous brown substance, yielding proto- 
catechuic acid and acetic acid on fusion with potassium hydroxide. 


(c) Polyhydric Aromatic Alcohols, In which only one Hydroxyl Is 
present in each Side Chain, and their Oxidation Products. 


(i) Di- .\ND Tkihvdkic Akom.vhc Alcohols. 

Xylylene Alcohols (,jH4({TI./)H)2. The three isomeride^ ;in 
obtained from the three corresponding xyl\4ene chlorid«s or bioinidrs 
by boiling with a s(xla solution. The ortho- (i, 2), calh'd phthalyl 
alcohol, is obtained also from phthalic acid chloride by rediietinn in 
glacial acetic acid with a large excess of sodium amalgam (H. 12, 

M.p. M.p. M.}). 

1 , 2 >Phthalyl alcohol, 02^ ; dichloride, 55 ; dibromide, 95 . 

1. 3 - Xyiylene alcohol, .p> ; dlchloride, ^ ; dibromIde, 77 

1 . 4 - XyIylene alcohol, 112 ; dlchloride, kk)" ; dlbromlde, i f j 


The three chlorides are formed when the xylols are heated to 150^ 


with I’Clj (H, 19, K. 2.J). The bromiths are })rodiiced when broinine 
acts ujxin boiling xylols (B. 18, 12-Si), or upon the latter in sunlight 

(B. 18, I27fi). 

o-Xyiylene oxide, phthAlonc < lijiAh b j). 192 , a (olomir- 

oil, srurihng im-'iiMh of oil i»f bittrr almo^(l^, l^ fcuiued by luMtinc 
(>-.\yl\ h'lio bromido with <'auslir alkali (B. 40 , 9<'s). 

Tctrachloro-xylylene oxide b,(]^,( lldj). m jv 21S (A. 238 , ;;i! 
Xylylene sulpho-hydrates ( , 11 4'( ll^.bilu. r. 2 , m p. ; i, i . 
boding at I 57 : I , f •, m p. 97 . from tie- .\\ 1 \ h iir bromi<lt s with a!< ohoiu 
K'.^ll. The I, 2 .wlvhiie sulpho hvdrato unitrs with a!di h\dr- .ind 
kdone-. with elimination of watrr to( V( /n mcruiptoU and nan a//' . ' 


C fr<im wlinh «V‘h< ^ulphoii' s are formed by i>xidaii"ii 


s - K' 

lib 33 , 729 i 34 , 1772 , 35 , I j.s.s), 

o-Xylylene sulphide < ,H,(( IIp^S. an oil smelling like meivajaan, 
from o xvlyh iie bromide with < on< eiitrated K,S solution besidis di- 

xylylene disulphide < HjljS j, m.p 2 i.| . which i> mor( eastU 
obtained from o-xviyleiie bromide and ( ^ll^ft H ^ .SN’a)j, Xvlyl' iu* 
sulphirie gives by oxidation 0-xyiyIenc sulphone ( 

152 ', and it'i ;wdymeri«ie a disulphone I j) jSOj’ij. Diw 1 \ I' 

disulpliide forms with Br a stalde dlbromlde (< jHilf 1 ’ 

in ' (B. 36 , iM). 

o-XylylemMllamlne < Jl, t . 2i(( HjNHj), is a lirpiid. H results 
when jKjta.ssiiirn phtli.ilimide a« ts ujxui o^xylylme l)romi(](‘ (B. 21 , 57^ 
as well as by the redurtirm f>f phthalazin. I’pon lu'ating, its chloiKH 
yields ; 

O-Xylyienlmlno, dihydro-ho indol < JIgif lla)|NH, boiling at 213 . 
also obtained by the reduction of chloro-phthalailn <’#ii|{JJjj ! s’ 


has giv' ri rise to a large miinlx r of derivatives (B. 33 , 

Xylylene bromide, treated with ammonia, gives bls-xyly*®*'®'^. . 
monlum bromide f ,114(1 H»)a( ,114. wliich on further treatment wi J 
ammonium passes into blj-xylylene-dlamtne[( 4H4(('H,),NH ]2, n> P ' ' 
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b.p.ij I30°-I35°- Xylylene bromidt; also reacts easily with primary, 
secondary, and tertiary amines. Primary aliphatic or aromatic amine 4 
mostly yield n-alkyl- or n-aryl-xylylene-imines ; but in aromatic amines, 
containing substituents in ortho-position towards the NIL, group, the 
closing of the ring encounters steric hindrance, and di-ar> l-x\ lylen’e-di- 
amines are formed. Secondary amines mostl\- form cvclic xylylene- 
ammonium bromides C,H4(CH2)2N(KK,)f’^*', and tertiar}' amines form 
xylylene-di-ammonium bromides ; their behaviour towards xylylene 
bromide may be advantageously employed in testing alkaloids (B. 40 , 
852 ; C. 1899, I. 1246). 

Like the tertiary amines, trin-thyl phosphine combines with o-xyly- 
leiie bromide to form o-xylylene-di-triethyl-phosphonium bromide ( 13 . 
33, 606). m- and p-X\'lylene bromide never yield cvchc derivati\es 
with amines, but derivatives of the correspomling' diamims (' H. 
(CHjNHj)^ (B. 36 , 1072). 

Pieado-cumenyl-glycoi. melts at -f (B, 19, 867). 

Megitylene-glycol, CHi[i 5dCiI,OH)„ boils at 100= (20 mm ). 

Wj-Diamido-meiitylene, Cllj C,il3(bH,NH,),. boils at aos' (B 25 , 3017). 

Mesitylene-glycerin, mcsiccntu' Ceffa .b 5 3 dl .till), a thick 
liquid (B. 16 , 2509). 

o-Di-a-oxy-ethyi-beniol C^H^ i, 2; ( iliOllK H.;,, a vellow oil, from 
o-phthalic aldehyde with CH^Mgl f on boiling witli' dilute IK'l it 
passes into the corresjxmding oxide. 1 , 3-dimethyl-phthalane t dL 
[CH((’Il 3 )]A b.p,^i22MH. 41 ,oSb). 

p-Di-a-ox-ethyl-benzoi C^H/t.IiiOHu'Hjb, lupud, from p-diacetyl- 
benzol (B. 27, 2527). 

a, a«Dimethyl-, dl-ethyl, and dl-lso-propyl-o-xylyiene alcohol 
HO( Ilj.C jHiCRjOH, m.p. (eg', S2 , and loN le^peeiiveh', ari' formed 
hy the action of alkyl-magnesium lompouiuL upon ]»hthalide. Thev 
easily pass, by splitting off water, into the coir< ■'i>ondmg icxidt s, called 
phthalanes (B, 40 , qofHt). 

Oxy-m-xyienols are oftim form<‘d, boidfs the univalent phenol 
alcohols, hy the action of formaldelude and Nalld upon jdunols 
(li 40 , 2540), c.|rr. 2, 0 -dimethyiol-p-cresol, (M\ -mcM/v.Vcc-g/trf'/ 
llD[ij( (i|(CHj()ii)j. m.p. MO ' 3 . fnan p crt x'l ilC 42 , 

253 q). 

As might have bean extx'cted, nine classes ,.f oxidation products are 
crivablc from the bivalent aromatit- alcohoL with hvdiowls in two 

' chains, as in the case of the aliphatic gl\ tols. 


*rt*irH moiitioti may l«' m.idc >'( hydro-phthalide 

prixlili 1 ol I'litlialiili'. It a synip, 

soluble in water. Dlmtthyl-hydro-phlhalide 

'■“bujtioii product of dimrthyl-plitlialia.', melts at ' pV 2+8, (n). 
aldei alcohols are formed svnihctuallv from jdienol- 

alcohAi formaldehyde and H( 1 o-Oxy-aldehydo-p-benzyl 

3^* 24 ^ m.p. ioS \ from < alicN baldeliyde 
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(;) Akomahc Oi-ai dkiiviiks. 

Phthalic Acid Aldehydes CgII^(CH())., i()rn‘s{)()n(lin{< to (lie tlun 
phthalic acids art‘ obtaiiual, likt- bcu/alilcliydc from h('nzal cIiIoik!, 
by hcaiiiii; tlh‘ wlvlol tclracliloridrs with water or j)otassiuiii ox.il.ii, 
Tiiev .ire also obtaiiuai in the form of their tetra-aeetat('S C^llji || 
(Ot b( lf;i );,‘2 by the oxidation of the three xvlols, dissoKed in iii!\ 
ture of acetic anhydride and coiiet nlrated lIoSO^, by'nieaii''. of cIik i!;!i 
acid. The o-phthalic aldt'liyde, treated with ammonia, and thu 
acidiil.ited, f^ives a dark-\'iol(‘t c«)loration (.\. 311, .’, 5 . 1 ). 

o-X\l\'lo! ti'tracliloride, or, better. o-x\l\lol tetrabromidi nn! 
hydra/.in, \ ield phthalazin (1^- 28, iS//)). 


O'Phthalic aldehyde, m.p.* C dioxime (S(‘e below). 

Iso-phthalic aldehyde, ,, ; dioxime, m.p. iSo (A. 347, ido 

Terephlhalic aldehyde, iit) ; diuxime, joo ’ (13. 16, cc 

I'he 0 -, m-, and p-xylylol tetrachlorides C,jll,(( IK 1.^).^. < oriesju i cn 
to the aldehyd' ^, are j^repared by heating' the three xvlols with I’< 1 , s. 
151 )' ICKJ'. 

Tlu' od)od\ melt.s at and boiC at -!7 J . I'he md.H)d\ bt-il- ,it 
J7 5 , and the j>-c<»m|)onnd rnelt^ at n ; 

0 -, m-, afi 1 p-Xylylene tetrabromide <\;I1,(( IIKrJ,, m,)). iii) , : ' , 

aii'l rO(y . from tie- threo xvloU by the a< tioti of bromine with Ip , ' 
(A. 347. 107:. 

If'-t-ro rue; formation-, of o phthalic aldelr. dr : ii! With m.ii m; 
iratnl alk ihr-. it form*' phth.iiidt' : (j) with .icrtoiir .md bm/o ph< ! ■ 1 . 
If ((aidriiie-' to Mu\ , i p with pie 1 : 

h>'dr.i/in ( hloridr it form> phrnv! phthuLiz-'r.tunt i /;.hM./c: p vcii 
ir. drox-. I.iminr it form-> f^hth ilirntdoxinu' : 


( dl, 


I I rtio 

t *• < 1(0 


Koli 

► f) 

< n,« 1 C, 

* M(() 

.n.Mi.sn, 

Mil N 

‘ ( 
|( 11 N ' 

■ (' 

..Nil, on 

M Non 
■‘•"‘ICONM 


{()• 


MejHylene-lrlaldehydc < 110)3. m.p. ; its hexa an t.ite e 

obtamefl from me-,itylenr with diromif .n id and acetic aiih\<hel<' 

(( l^rcS. I. ibj j). 

O.xy dialdehydes are produced together with, and from, the ow 
monaldrhydes by tneans of Kidmer's reaction. 

Thymo-dlaldehyde (I().( tn.lis ,it 7.)' (!’’ '*• 

Resoreln-dlaldthyde (ilO),.(:,ll,(( IIO), mi lls at 1^7° (1*. 10. , 

a- and ^-Orcln-dlaldehyd«i (IIO),C,ll((:iI,)(( IIO), nidi at 
and (fi. 12, looj). 

a- and ^-Oxy*lso-phthal-aldehyde (IIO)f4)C»H,(CffO)j and HO ’l 
( ,Hj(( JfO)5 melt at loH"' and 88'* (B. 15 , unz). 
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Oxy-uvitinic aldehyde ilO{CH3)[i, 4jCg}l2[2. 6](CHO)2, m.p. 
colourless needles, by oxidation of oxv ni.sitylene-glycol (B. 42 , 2545). 

(4) Di- and Triketones. -Only one af idvi group can be introduced 
into benzene, even by means of the ainininiuin chloride synthesis. 

p-Diacetyi-benzol Cgll^fi, .DfCOt'll:,)., m.p. 114^ is formed by the 
action of dilute sulphuric acid ujxni trn jdithal'J-dirnalonic est('r 
(B. 27 , 2527). Diethyl-terephthalyl < ^, 1 ! ,'< < h J i^),, (B. 19 , 1S50). Tri- 
acetyl-benzol CeDalC .1, i'’ i • huined In the ben- 

zeiK' ring formation from formvl acrtonr. In the l)en/.ene hoinologues 
containing methvl groups in the meta-pesumns it is an eas\ matter,, 
aided bv ADCl^r, to introdm e aet t\l leMdurv betw. rn every two Mich 
melhyl groups. Thus, mesit\ leiie, durol, and iso-durol have given : 

Diacetyl-mesllylene tVl(('ll..,].,d3)(Tl,,i2. m.p. .y. and b.p. jio'; 
diacetyl-durol, m.p. i7-S and i).p. .;2 -; *.:20 , and diacetyl-iso-durol, 
m.p. I2I ' and b.p 412 417' iB. 28 , 4,21 ; ; 29 , 1414). 

Diaceto-resorcin (( Ib/O).. i. .sd r.lb> 4 i»d>- 

resorcin, acetyl chloride, and /id L (t . I'jov 1. 814'. 

Triaceto-phloro-glucin (CHydb.^^Dli: ,. m,j>, 150 . i. more prob- 
ablv to be regarded as a deruative of tnloKeliexamethi K ne ,B. 42 , 

2 7.ib). 

(3) Ai.coH()! *c.\Hm>xvi i< A( ms. 

Oxy-methyl-benzolc Acids, Carbinol-benzoic Acids, i In n m tliree 
po»il)l(‘ isonierides. and all of them Imve bet 11 i iep.iit <i. 1 lu-y are 

isomeric with almond acid .iinl tiie o.w tflun' acnD. o-( ).\\ -metliyl- 
benzoie at’itl p.isses (juite rt’adib.' into the et)ire''ptmtrmg y-lactone, 

phthalide. 

I’htlialide and iiietTuiin an' the lir'-t laetian-' with w hit'll organic 
t heinisliA was enriched. 

0 - Oxy - methyl - benzoic acid, -a, ; C < - yt ’o iiciJ 

. melts at 120 4 Iom-s water .tinl b. eoim > plilhalitle. from 

t,u](dI,()H 

\vhi(ii it is olitaiiu'd by tllssttlving in < au>tn' alk ah and then prts'ipitat- 
iog with mineral a€ids ; also from o t libut'-mt tlivl-bt n/oiv- .u ul with 
nuiist silvtT oxide. 

Phthalide, O'Oxy-mdhyl-fhfiZi'U .nn/ /.nbo.v y,Hj| ' ^0. nndi- 

’’bk S f and boiliitfj at 2 <p‘\ was lir^t niaile from o piidialic atul. It 
formed (1) by liealiug o-oxv-metlu 1 l)em t>n a. id ttr b\ allt>wing it to 
^t.ind in et)ntaet witli water (li. 25 , 3241 ; (2i b'. (In- rttlncium of j'htha- 
li'lf t'hloridt' with zinc and livdrot lilorn atnl tB. 10 , i j iyi ; t,;f bv tin' 
^'''luclion of phthalic anhydride in at'cin' at iti •'I'luinm with /hit' du>t 
('’■ 17 , 2178} ; (4) by the action of bronune va|Hnn njHni tuilu'-toluic 
‘iCd at 140'^ I jo'y (3) from xylyicne tiitlilerult' iij'xui boiling with 
'''‘der and lead nitrate ; ((>) by dectunpt'^ing mtri»Mvpli(haliniulin ob- 
f'diiod from phthalimide with eausiii' pot.isli (A. 247 , 2*1 if . (/) b\ 
rcating o-cyaiio-lxmzyl chloride in glacial .untie atnl with li\tho- 
aciddat 100^ (iC 26, 4021) ; or (8) finun phtindnlt'-caiTo.xvhc 
arid by lieating (B. 81, 374). ' 

H is reduced to ortho-loluic acid on boiling with hvdriotlic acid. 
Permanganate oxidises it to phthalic .u id. St'c also Plithal- 
j ‘ rliydic acid, Phth.'Uic acid, and cu Cyan o-tolniv' aciil. Idienyl- 
'y'fdizin adds itself to phthalide (B. 26, U74 ; 33 . 
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Numerous derivatives have been obtained from o-oxy-methyl-lx n 
zoic acid, some of which, like the acid itself, change ove r to heter()( \ i Ih 
compounds. 

o-Chloro-methyl-benzoic acid 1 1 .( ll^fj ( <,ir4[i j( OOll, m,{). i ;i 
form phthalide chloride with water, lU'l being liberated ; its ctln 1 
tster, b.p.jj 141'". from phthalide chloride and alcohol (Anschiitz). 

It boils at 14G (IJ mm.), and also, without decoinjietsitioii, .it . j', 
(7^)0 mill.). 

o-Chloro-methyl-benzoyl chloride, phthalide chloride ( H ll/c ( . 

COCl, boiling at 145 O- tmn.). results when TCl^ acts uiion phtli.ili.y 
at 55 (x)' ; gives antliraiiol with b«'n/< iie and AU l;,(Anscliut/). 

o-Chloro-methyl-benzamIde ( b lly jT^ll^ (OMi. mdts wnli d 
composition at too' (s(‘e Pstaido-phthalimidine). It i'' j)rodiir((l 
conducting dr\' ammonia into an ethereal solution of phthalide i hleiicr 
and b\' the action of sulphuric .i< id iijxjii il> nitiile. 

o-Chloro-methyl-benzanilide ( l.( lU j <VJ1,( OMK in, !!- , i 

rr.V- 

o-Chloro-methyl-benzo-nitrile, o-cyano-benzyl chloride (IMI j 

( N, melting at JSZ', is foiiiied iijxiii i ondiiclmg chlorine min !h-:! 
ing o-tolu-nitrile ip. zSoj (p,. 20 , jjjj). The rurri .spoiidiiig < c\ //,( - 
hi'nzxl aU'xiud known onl\- in its etln is iH 25 , 401 M. 

Idithalidc \ields tin- base phthalimldln ” 

i>. heated m an .itmospln rc- nf .mimoni i. It ( an al-o be ver\' n ,idil\ 
obtained by |'■(iu( ing phth ihtmde with tin ainl hs 'lroi him i* m d 
(A. 247 , zpr ) , fiofu o-c\ ainebcn/vl-amnn- with 1 M I, and frmii phtli ili'le 
chloride bv heating in a < urr*nt '*f animoni.i. It units at I'o nd 
l)<.als at /, 'j 

Nltroso-phthallmldln < JlaOX.No nn lis ,it i sO Pseudo-phthal- 

imidin ^ ( U <onta( t with uati i it i' 

resolved into phthalide and amnnaiia. Its livdi'iw hloiide is Inmi' i 
when ()-( liloro'inetliyl-ben/.amide is heated to Ij'i i jo , ab-* Imm 
phthalide ( hloride with alcoholic aininoma. 

Phthalide anile, phcnyl-phthalimuhn t ':'N< ,ll. ne ltiic^ 

at itx/, results on heating phthalide and aniline to -.*00 jjo . npeii 
re<hicmg phthalainle with tin and liydrix hloric ,irid, and bv di iill'n': 
o-chloro-methyl-ben/aiiilifle uinler diminished pressure (.\ii clmi/i. 

o-Cyano-benzyl-amlne NHj < H, z ( ,H|( N is a ( olourhss oil, ulu li 
becomes ( rystalline. It is formed when o-eyano-beii/.yl chloiide ach 
upon potassium phthahmide (H. 20, 2244 ; 31, 27 }M). 

o-Dlethyl-benzyl-amlne-aarboxyllc acid (( , Hj) 2NC H jC„ 1 1 / < »< d ' 
m p, 105 (A. 300, o-Cyano-benzyl-methylamlne ( Nd Jlj' 'd 

NH( H,, rn p. 105 ; (Hjyano-bcnzyl-anlline CN( aH,( II2 
rri j). 125 ' ( 7. pr. ( h. 2, 80, I02). 

Thlo^phthallde ^ h melts at tro ' (.\. 257, 29‘'), ‘"d 

Seleno-phthalide melts at 5.H' (B. 24 , 

A 247, 

Thlo-phthallmldlir Ss or o^yaio-bcniyl-mercaptan 
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Cji^iCNjCHo^f^ m.p. 62 °, from o-cyano-benzyl-rhodanide C^HJCN) 

( !1.,SCN, in.}). <S^C, with sul])huri(: add, and from o-cyano-lj( nzyl 
chloride wdth potassium sulpho-hydratc. With excess of tlie latter w'e 
obtain a dithio-phthalide )S, m.p. 68°, which easily 

splits off SHj, and }>assrs into a stilhene derivative (B. 31 , 2646). 
Pldhalides, substituted in the henz( in- nucleus, are also known ; they 
have been mostly obtained from substituted o-jdithalic acids. Mention 
inav be made of : 

p-Nitro-phthalide yO, m.p. 135°. It is pro- 

diiiaal when chromic acid and f^lacial acetic acid act upon o-nitro- 
na])hthalene (A. 202 , 2i()). 

p-Oxy-phthallde HO.c.lSpl:™' >. m.p. 2.-’“ i.\. 233 , 2,55), 
is obtained from })-oxy-()-})hthali< ac id. 

Meconln, 5. (hdimcthoxv-phlluluii 0, m.p. 

102\ is the lactone* of mecomni< acid, whicli is onh stable in the 
form of its salts. Its name* is derived ficm the (Ireek word lit'jKm-, 
sif^Miifyiii}; poppy. 

Mi'conin occurs alread\' fccrnn cl in oj'ium, in which (ouerbe dis- 
coverecl it in 1832, and i*> obtained on boiling narcotin with water 
(Wbhler. and l.iebig, l8.;2j. It m.i\ b. fornu*d from opiamc acid. 
Ilie corresponding aldclivdc* acid, ill'll lik-- jdithalidc* from phthal- 
aldeludic. ac.'id, bv reduction with sodium .unalgam aiul precipitation 
with acids. It was the liist lactone known to cliemistrv : 


‘•n, 


a]co 

■b'-'ii, 

I’lah.ilide 


o c,n, 


*';j}co,n 
PlithalK .a.Jrhyae .icid 


a n,< 


.c n,o ,c,n, 


ICHO 

> C 0,H 


OpMr.ic .Krid. 


Svnihetic'ally. meconin has been i^iejMrid from the' condensation 
product of chloral with 2, 3-<liineth('\\-bt n/(*ic c-'ter, cd dimethoxy- 

trichloro-methyl-phthallde 

’‘Vith alkali, an acid which, on licaling. cnlds moconin (A. 301 , 

.lab). 

'/'"Meconln, 3 , 4-4lmethoxy-phthalide 4'tV^b ' » 

'’'•P- 132°. It is made from hcmi-|)mimid'-, pi'^t a.s jdithaliile is formed 
^r^’in iihthalimide (H. 20, 88.}). 

0 - a- Oxy • ethyl - benzole acid lactone, a- methyl -phthalide 

formed in the reduction of aceto- 

pbenoiie ()-carboxvlic acidwdth sodium amalgam, and hv the action of 
^ upon o-pjithalic aldehyde acid (B. 38, 3081). Il vdro-iodic acid 

‘ind idiosjdiorus reduce it to o-ethyl-ben/on' at id (B. 29 , 2533). 

ci-Ethyl-phthallde, m.p. 12“, l).p. 201**, is obtaiiualm a similar maimer 

0^' 32. ()(K>). , ‘ • I » - 

Dlmethyl-phthallde, o-j3-oxy- Iso -propyl -benzole acid lactone 

^*^^*\[a]c ' ni-P* O7® and b.p. 270®. was made by the action of 

(lust and metliW iodidlf ujxm nJithalic anli^ahido (A. 248 , 57). 
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Similarly, dit'thvl-, dipropyl-, and di-iso-pn'p', l-phthalidis havt' hen 
obtained, meltini; at 54 \ and S4 ’ respe( ti\'el\’ ((’. 1 <)()(), 11. 5J5). 

o-^-Oxy-ethyl-proto-catechuic acid lactone 1 

closely related to sevend alkaloids such as <’orydalin, ht rherin, ele. 

m-Oxy-methyl-benzoic acid is only known in the form of it^ alcolnl 
anhydride ) 1 I 1 ... m.p. iSo', which is f..rnied fio,,, 

m-cyano-benzyl chloride ( Id H.i.yf .-.HjCN, m.p. 07’ ami h.p. jy,, 
the reaction product «>f chlorine upon m-tolu-nitrile. (o-Chloro-m- 
toluic acid melts at 135^ and m-benzyl-amine-carboxyllc acid Ml .( II, 
^^2^^ melts at 21O . tn-( wino-bcnzxl-aminc NH„t 11 ' 
C,H,rN. see H. 34 , 33t>7. “ ' ' 

p-Oxy-methyl-benzoic acid H< >d H.f }:(\.ll,(;(),^n. in p. isi 
fd)tained (i) from p-carbinol-bromlde-benzoic acid Hr ML 4 ‘ Hi 
f 0,^11 (.\. 162 , 342) ; (2) hv the ac tion of concentrated sodium h\ di '>x! 4 , 
upon tercphthal-aldehvde (.\. 231 , i72). 

p-Cyano-benzyl alcohol IH H IL 43 m p. Ml . i'' I'l-paol 

from p-cyano-benzyl chloride, m.p’.' 7(1 and h.p. 203 , hv th.' .eii ii 
of pota^^ium cari)onat*‘. p-Chloro-methyl-benzamlde t H..( I j ( JIj 
(ONIl^, rn.f). 173 p-Chloro-niethyl-benzolc acid (11,3 1 4 (*rtll,( ( Ul, 
m.i>. ii/p (H. 24 , 24i(»). 

Benzyl-aralne-p-carboxyllc acid, vellow x .des, and diethyl-benzyl- 
amlne-p-carboxylic acid, m |>. 130. see H. 23 , io<«) ; A. 310 , 2 y 

J)-eyano-hen/.yl-amine, see H. 34 , 4.;o.S 

p-Chloro-methyl-sallcyllc acid ( M il, 4 (^^1^0112 ('()( )1I nip 

l('3 , from sali< ylic a« id with formahh hvde and IH 1 (( . i<)oi, I, 1 piii 

m-and p-Oxy- Iso -propyl -benzoic acids (( lf,)^( (( )ll) ( Jl, ( < MI 

melting at 123 and 133 , re>ult when m-c vniol (A. 275 , 130! .in'i 
p-cymol, from ntmic aenl, are o.\idised with ])otas^ium pc-rmaiiL: ni iti . 

1 he 3-amido-4-oxy-i'(o-proj)vl-hen/oi(: .icid, derives! from the p i i l, 
(hang's under the intluemc of carhoxviie anhydrides into (loea.sni 
t/ru/s 

{*>) Ai.hMiYDK Anns. 

o-Plith.d-aM» hydn a» id ami 3, tHdirm thoxy-o-phthahaldela lit 
acid, or opianic anii, are (he rm*s( important repres(‘ntati\ ' of iln^ 
clan's. In the phthahaleh’hycle a* ids the ahh'hyde group oes iipi' ^ lln 
y-position with referem e t'» the » arhoxy! grieiR). hike tin* dii'li iH' 
y-ketonir acids (the hevulinic. a« mis, Vol, I.), thc^ ]>hthahaldehvd' .nnh 
form rnouoaf etyl flerivatives, whose existem e and de|H»rtmeiit 
more -trorigly for the y-oxy-laetone formula (Iael>erm?ftm, H. 19 , 7'H. 
22HK) than the carboxylic at id f(*riimla of such acids ; 


UI,ro.M 

nt.rorn, 1 11, < on 

(H. 

I-Tviihnic arad 


‘('iiCHO 


IriCii.oH 

(ePhthal aldchydic -Wnid 


(^tpianic. acid forms two serirMi of esters. Their difference is dii(’ 
the fa* t that tlie mie serii-s represent# carboxylic esters, while tl>' 
other series consists of v-oxy-lactone esters, . , 

The bi'haviour of the oxime anhydrides of phthal-al(lchv<lj<^ 
and opianic acid is worthy of n«te. dliey change to the corres|)'i«“’'”l^ 
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phth.ilirnidcs with an appreciable evolution of heat when th„. 
gently heated. 1 he phthal-;Udehydoxinn-anhvdridic irirt f' t 1' 

to o-cvano-bonzoic acid, which vi'-hU nhtlnlimi,], changes 

•letennination of the heat of c,m,b ,u f 

and henn-pininn,le has sh..w; tt"m •’"’'y^Wde 

the latter the quantity of heat set free (sa-( , ( . 

was tenfold greater than the molecular r.-arnengeLaU-^rgred ailo 

e;=n^;.xZo hlnc 

O-Phthal-aWehydIc acid (forniul.e abov,.) ’.m lt'ine at n-- i f 
(I) upon heating broino-phtlndide (se.- below; wi 1, waier ' ; v "l 
iiig w-pentarhlor-o-.xvlol and (t) o-ev an,, I . „ 1 n , ' 

eliloric acid IH 30 ar„d| 1 , ' <''lon,le uath hvdro- 

iiilonc acu (ii. 30 3l-te)._^,^ll>dr.un, cnv.rts the .ad mo 

«iie«c (y.e.) j,., . 

,hii,ig,'S It to un iting at i,,s (p, 26 -mi >„ I 

a£;';K'iTng::uTo^^‘-':iX 

Iln latt r .U 1.(5 rearranges itsi lf „itl, , v,,|iiti,,n ,,| mmi, |„, ,, , ' 
■*' ''■''’l>■■'■.ltur,. hccoines 


/ 1 coon 

r 1 COO , 

f I 

‘Vxcn Non 

I f I MS -' -'X 



l'"xyhc acid 


N 

( \ .iiiii ’ifn/f . 1 ,; 


n.l: 


Mi. 


1 ((1 
riitlialiniidt'. 


tarlwixvlif a. id 
anhydride 

^dd.h\'hc^cid f-|'l‘' '‘'l-l>v,i.„xvlanime also phth.tl- 

34, i,l, J d.Mcatuvs (B, 

''/A/nv/iV , •'! amido-phthallde, .nm.tV 01 pi^U- 

■"‘d ammon prodne.xl by the .„nl ,-,hvl .liahol, 

'ddcAv,/, ; q"^ bromo-phthallde. ..t th, p,,-;,,/. 

"■'"n phthalhVa 1 '•‘l-m a,ts 

'■ '"imed bvthe i lf ' ,^®®‘®•P'*''*®'-»''^ehydlcacld,,^,,^,n-,^fl,oyt/,./,.. 
a,i,l, y "Iteiaction of aeeli, anhx.linl, and iilillMl-ahhhvdu- 

is f,!r.??'’* r,,’ : -d.nig a. 

^'■'■"rilanco l'i„ino-plilhalul<'. In 
two vinuJ^ ‘ T ’•*’ ["'■'"’•'•'lion „l phlh.d-al,l, hv,li,- a,a,l (see 
may be hehl in regard to its v.inons ih rn atives : 

c,ii '(iHoihii, 

Ml 


[.’Kn-'on,, 

phtlulHc ‘ 


-ql 

,j]i mu 

lUotno-jihtluhao 


U t't H tVt |j, 
( Ht> 


tH tHtdiH, 
1 lilhali.Jf. 


MJjCII NH, 

J,J '^*wiHn-phUuh«l«* niomo-jmuun.ip Xtrina 1 bllvalKjf. 

'^^Wtlrides o/rar^ tiilihth.ilith' rtliois arc 

onianir ^ improbahlr l'hthiU-.11(Uhv,lic 

react esjHH'ially readily, mn m thi' oitl. with 
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amines. Water is elmiinatcd. The resulting bodies dissolve in part 
very easily in fioda, and in part with difficulty, hence are in part derived 
fropi the arnido-phthalide and partly from the imido-aldehydic acid 
formula (B. 29 , 174, 20^)). 


(',H 


r:i:c(»o 

\[2rH— NUK 


and 


C.H, 


r[i]cooH 


Phthal-aldehydc Chlorides. -Pentachlorlde of 0-phthal-aldehydlc acid, 

ti-pentih'hlcr-o~ xylol CH(T.^[2'CJ{ CCl,, melting at results when l’( 1^ 
acts'upon o-xylol at o-Cyano-benzal chloride, nitrile of o-phtlial- 

iildehyde chloride acid, CHCij^JiCgHiCN, boiling at 2tw)°, is forniai 
bv the acti(Ui of chlorine upon boiling o-cyano-toluol (H. 20, 319;). 

Nor-opianic acid, ()-du)xy-phthal-aldehydic acid HO) 

COOH, melting at 171 is obtaine<l from opianic arid, together with 
isiHvanillin and carbon dioxide, upon heating with hydriodic acid. It 
is Coloured bluish-green by f« rric chloride. 

Opianic acid, ()-dimethox\-phtlhil-iildehydic aeid (Tlljt 

CHO.COjH, melting at 150', is produced on oxidising riaivotiii 
with dilute sulphurn acid and MnOj Wohler and Liebig, .\. 44 , 

I2t)), Mecoiun is formed in its reduction. When it is evajioiated 
with caustic potash it chaugis in part to meconin and partly to hcmi- 
pinic acid, just .i.s ben/aldehvd(* yields In'iizyl alcohol and hen/oic 
acid. It IS o\ifli>r<l to henii-pimc acid. I'jion he.iting with livilm- 
chloric add thm re>ults at liiNt ; 5-Methoxy-6-oxy-phthal-aIdehydlc 
acid, meth\l-n<rr-<>puituc acid (( H,0) ))d>.C,If2(Cll())( Ojll, niflt- 

ing at 154' (B. 30 , while uiuier more intense heat iso-vaiiillm 

and ((>2 products. Concentrated sulphuric acid (oioeils 

opiani( acid into rufu>p\n {qv.), a tetra-oxy-anthraipiiiione diaivative. 

Opianic acid behavts toward hydra/.in, phenvl*hyilra/in, and 
hydr(;xyiamine just like phthal-al<h*hydic acid. Dlraethoxy-phthal- 
azone, opiuzone, melts at when it is anhydrous (B. 27 , i > 0 )' 

Phenyl-opiazone melts at 173 (B. 19 , 231.S). Oplanoxlmlc acid, melt- 
ing at 82 , becomes, cin boiling its aqueous solution, the anhydride of 
opianoximic acid, melting at 114'. Wiieii this is heati'd .ilom , or 
when Its alcoholic .adution is boiled, hemi-pinimide results as a coiisc- 
queruf of rearrangement fl» 24 , 32<)4). 

listers. Ojiianic. acid fMrm■^ two series of alkyl esters, rornv^pomlmt; 
to the earboxylie and to the y-oxy-lactone formul.is •>! the add. lh|' 
ctne senes, the tnie carboxylic esters, are stable m the jireseiice of uaP n 
They are formed by the aeti*»n of alkyl iodides upon the silver salt <'i e 
alf oiioL ujioM the chlornh’ of ojiianic ac nl, and by esterifyn^g (Ti’ianic 
acid with flia/a>-methane. ... 

1 hey manifest the tv'jaral aldehy<le reactions (B, 29 , R. 5 ‘ 7 ) 
second series, the y-oxy-lactones or i/;-esters, arc formed on 
opiamc a( id with aliohols : Methyl-opUnlo ester (CHjOjif , 

CO,( H,, melts at Hz'* and f^»ils at zj.f* (31 rnm.). The ethyl est( r m< ■' 

at 64 i/eMethyl-opUnIe ester I' >"3 ■ 

and b.[). (52 mm,). Ttic ^-ethyl ester melts at 92" (IL 25 , L 9^7 ■ 

26 , R. 7fKi). •tanic 

Acetyl-opUnie told melts at 120'' (B. 19 , 2288). 

Mid, m.p. 166'', has an abnormally low affinity constant in aqi 
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solution, ami tli.'fcf,,,.. pn.hablv i to’ flie „vv l iw - t 

(I. ». . 510 : 

It vi<'l(ls l,v nolm ti,,,, diniethoxy-anthranllo-carboxylic acid azo- 
opianic acid ji,( ooin J ^ ’ 

‘ 'ten trcatiiK-ut with 

aatone and sodniin li\-dn>xi«lr (..nd.-iiMs t.. 'ipptnnii nw.. 

“il-nitro-mecomn 

u <) ' "‘d’- J /3 .and <'pian-indigo (B, 36 , 


22 (i.S). 

Pse“do-oplanlcacld(( ll,(),;p_,,ai^ ,,,PIP^ ui’ is 

t..im..l from linlwral, an ..\nlati..n t ||i,- ■,lk’,l iV; I ’ 

(y.u), who,, it ,S „.„l, ,|,|n„' .,l|,h,.,,, "a/, ;; /'t;"'," 

|>i|«,d,ivl-(a,l,iixvli. a,,l,v,liii|, (l; 24 K' jisn , ,, 

Tl.o oxime, nnltn,,- at ta, , ,s a,'!;, , , . , 

„ii„lr (H. 24, .Oh), " ' " 

m-Aldehydo-bcnzoic acid, ,v,.o,v/, a,/,, cn,, ,rir 

hpnii ' hi '"la ' ["V '"■^J'“'’0-'>«''“'<iehyden,. lt.ai s., m-Cvano‘ 
benzal chloride hulls at jTi (|; 24 'in.i n k ^ 

l.r.,Uh,|.UMMI. .M .11.1 I .ai,i r ‘•"“I”". 

J™;'; ■« ai.';,,. 

and dioxv-.ddrliv.hi a. itls 1 , ivr lu. n ,,hf i f. 

■•'Ikali. y,..Ms .p, aldehydo-o-amWo'ibenzoiyacld'p , 7 ?..:,^^ 

(;) Ki- roNj -cAKnoxvi n A- iits 

've jn'iist il- , • I ^**1 tin- (ar!>t>\\iu a. id hnniiila 

'■'■I’oxvli.'- '"i,-j,I'"''i*t' * ''"!<■ I"i,„ula 1 .., .i-a. . t..-pl„.„..,u- 

y-oxv-la.'to,',,. • ■ ninst ho v„ wo.l as acolvh 




A'ocii, 


or ( 




(‘di.A M .1 V - ^ orcx'HjA'Hs. 


"> 1 '. .15', is 

Ithasaswo,. t ' ‘f’ '"''l-^lvoxvli.- a, ml 

'"■‘'I will, w ■ oa ''"'hni; l'<„/.'yl-a.-. |.,-„->'a,l...xylic 

'** 7"° (H I'l n!., II '■‘'33)- l lw .'.v/v/ molls 
"'■I’ «(,' in,i’i, ,, ■ o X"'*'"' niethyl-phthalazone, 

Wethyl-n-nhenvi I’l" it vioKls 

, .''od- Its ethyl 

^6, ^ yhiiiiiiu.' form an oximr irnhwitiJr, ni,i>. 158 ' (jh 

'>-aci(lyl-lx'n/.oir aeivls h.ive been olitainod hv 
^^ydioxide. ‘^Jkyliilciu'-i>litlialides. with p(tta^sium 

Phthalie anhvrt*^^^ arc produeed in the eonden sat ion of 

VOU ii.^ and fatty ackls, when wafer and Cxuhun dioxide 
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art' tliininaitil. o-Butyro-phenone-carboxylIc acid aiul o-iso-valero- 
phenone-carboxylic acid melt at iS() and 8.S (1^ 29, i |;{7 ; 32, <*3(11 

p-Aceto-phenone-carboxylIc acid iiu lts at 2 »k) \ It it suits Ikmh lii, 
oxidation ot p-/^-i)\v iso-piujivl-bt-n/oit' acitl {A. 219, p-Cyaii- 

aceto-phenone, m.p. t><> , is inatlc truin p-ainido-at t to - pin n n, 

(li. 20, 

Methyi-benzyl-ketone-o-carboxylic acid (( H dl; jTJI ,( 1 Ij i ( ii , 

m.p. nil , Is toiiiR'd from mt-tlivl-iso-nimai in (r/.i'.) Ipv boihup v, iih 
alkvilit s (H. 32, <y‘5)- 

Benzyl-acetone-o*carboxylIc add (OOll a ( rCH...(‘lI., ( ik 1!^ 
m.]). 1 1.; . s, (' H. 40, iSt). 

Polycarboxylic Acids, rimr v. nit tit s art to hi- distinuui li. .i n, 
fat'll ^itaip of tlifsc at ids ; tliost- in whifh all thf t arl>o\\i nr 

dirtttly joi?. rd to thr hon/t m' mult us; thosf in whith tlu-c ai'aiN 
aif in j>arl joiiu'd to tin nut It u-' and aif in jiart iirfscnt in tin 1 '' 

fhaui'’ : and. lastlv. tho-t* in whith all ttf thf f.irhoxyl ^louji .ii, 

fontaiiifd in tin- siilf fhaiii", t'.y. ; 


t\t{ 


/t ooli 
U t M >11 


Phlh.tlu 




/( n,( opi 
G opi 


floiiKi I'litli.iln: atids 


r(n.c(.,H 
Uii.ii'.ii 
riitnylfiu; diaiftn, .i 


(M l)i< .\ui’.oxvi n; Acids 


fa) Phthalic acids arc the tin.il oxitlatuui prothuts of all Ina, m 
d' n\ a{i\< m h tuo h\«hop'cn atoms of the heii/.t ne nut !• u- 
heeii I* pi ti ■ d hv ''’ale < haUis. lit Iii'e tlu v ale of important f in o; I' i- 
inininL,' the p‘-ation of the-^e tuo si<|,* pnoups in tlu' lu'ii/eiif niu !''i- 
Iht ir h\<lr";nn addinon prothnt^. the h\iiri>- phthalic ands, an H'M 
\trv inijx-ttant tomp<ai!uls fiom .1 thetuetu al st.milpoint .\ ' ai;. 
o-|'hthali. at hi i li>t uip'iii'lied from the m- and p-liodies Ity it- a! liiiv 
t'» form an anlisthide ami t)(h« r t v« he flt rivatives. In atMiti ii c 
the <li<aii)oxvl l*>rmula. thf y-t!io.\v-iat tom* formula has bet 11 I ikmi 
into ( on-itlt rat loll f<.i thr- at ul. It is appht tl tt t him allv m tin dm i'C 
faiiuie of phthali lU-tlve sub-.tantt -, ulmli .irf of ^;reat \alm Iim 
phtbaln atui- b* ar th« same n latittn to the |)hthalvl altoli"] '. tl ' 
phthal-.dtlehvdt oxv-im thvl ben/t iir at ids, and phthal nM' I.Nd'’ 
■i< ids, that ttxalit at itl l>ears tt> ethyh ■iif-^lyt til, f^lyttx.il. 
ami ^Iv'oxaau a< iti ; 


(‘.Hy jH 

tayo.l 


(\}l 


/t Hy.ii 

U 


PhthaM 
a', oliol'i 


(IK) 

(IK) 


( flvox.il 




/( IK) 
U HO 


Phthal 

al'It'hy'lcH 


COOH 

(’H,t)H 


( #Iyf tiilit. M id 

...id"’"" 

( )xv iiifthyl 


coon 

(HO 


( ilyoxalu: at n! 

<.it.{:;’"" 


I HO 


Phtlial altlt'hytle 
iUUlH. 


n)(i!i 
(■'( )i ii I 
I K.lllt .!■ I'i 



Phtloli' 

.11 1 'l"' 


Mil'll 

Phthallo acid, bcnu'nc-o-dkarhoxylic and < , ( i k iH 

'•"•{('o’"*’ " '“•’''“y '' ’ 

at thr sami- time iiitii the adhyclrule :ui(l W'lt' r 
t»l)tamtfl !)>' oxidising naphthalene and tclrachloro-naphtliulfH' ^ 
nitric a(.id pennangaiitttes (B. 36, 4il4)5), or tot with cono-d' ' 
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H0SO4 and mercuric sulphate {('icrniaii patent 91,202). It is rnami- 
fiu’tiircd on a large scale. It is foniud tin- iiaplitlialc ne together 
with benzoic acid on heating with NallOand r.,j)j,rr oxide to 240 - 
2()o ' (C. 1903, I. 857). 

It also results on oxidising o-xylol a)iil n-tMluir a. id witli pe^asduin 
permanganate, alizarin and purjMirin with nit tie add, or witli manganese 
dioxide and sul})hurie arid ; and, in slight anioiint, in the oxidation of 
iM'iizene and benzoic arid. It cannot be juepaiMl i)\- using chroinic 
arid as an oxidising agent, since- tin- lattu' l-nnd it at (mce to carbon 
dioxide. It can be synthetically <d)taiii(d from o-miro-!)eii/oic acid 
bv converting the latter into o-cyano-ben/oic aenl, and then boiling 
this with alkalies. 

//i,s 7 on’.-— l.aurent first obt.tiin d the a( id, in i.s ;o, l>v oxiilising 
naphthalene tetrachloride. He con-'ideia d it a najditli.ih ne dt-riva- 
live, and named it naphthalinie acid (A. 19, .;S|. .\lter .Marignac had 
drdueed the correct formula. CsHf.Dj (A. 38 , i p. and demonstrated 
that th(‘ acid was not a derivative of najdahah ne, i.auient gave it the 
name phlhalic acid (A. 41, 107). 

When heated with exces-, of cahnuin h\dro\i<h- it viehU beii/.eiie 
and 2('(),,. Only iCO.^ is sjdit otf. .md eahium lun/o.itf pnodueed, if 
its lime salt be heated to 330 • 350 with oin/ inohmih- of CaiOll).^. 

Sodium amalgam converts phtbalie acid ml" di-, tetra-, and hexa- 
hydrophthalic acids, 

/ns/i’r.s.- As the inve>tigation of jdilhaki ch!"ride Menn.d to as>ign 
a lactone formula to this bo(iv. in whu h the two clih-rine atom> were 
attached to the same carbon atom. ->( .iich w.t-^ mode tor two of 

esters. However, the action of alkvl i<>didt '' Uj'on the >alt, and 
that of alcohols upon the chloiide, juodmad tin '' iim' e-'leis (A. 238 , 
riu' mdhyl ester boils at 280 .uid tlu <l)v! e-^t > a.l jss (H. 16, 
h<H)), 'rin-se esters (anulense with .icein a< etone. and similar 

t>"dies in the presence of sodium tthvlate, foinmig .i:ke: -■iwinuJeue 
derivativ('S. The phenyl ester itu’lt-' at 70 7 . 705 ; 28 , loSi. The 

t'thyl ester acid is a Iteavy (»il, 

( hlondes . — The chloride of tin* t'thvb. "t- r .n nl i^' a decomposable 
'>'1, produced when PCI3 acts tijxm the ethei ; ^tei at id (H, 20, 1011). 

Phthalyl chloride or c solidities at o' 

, , ^ h- 

and hoils at 275'’. It results upon he.iting tlit- anhwiiiih' ha' several 
XHirs with an cqui-molecular quantitv o| I’t h, .it ..’00 (A. 238 , >29). 
*d'’ conversionmf phthalyl chloride with glacmi acetic .u id and sodium 
'dnalgain into o-phthalyl alcohol is an argumem favouring the 
SVni. formula. The unsym. formula is e\i<lem from conversion of 
the chloride by zinc and acetic acivl into jththalidm diphthalyl 

and hydro-diphthalyl. and with bcn/.cne 

hnd aluminium chloride into phthalo-plienoiie or dijdu nvl-phi halide. 

o ith lead thio-phenatc, phthalyl chloiiiie is coma ited into bl-thlo- 
phenyl-phthallde C*H4|^^J^****^*No..^n.p. 85 . Ihis is oxidiS('d by 

lu.p. 10} . ^vhlch IS 
with sodium benzol 


‘ ‘dganate to dipheayl-sulphone-phthalldt 

suiii direct from phthalyl chloimU 

^'>l|>lion.tc(;.^.a.a,68,345). 
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Phllial\’h'Hi' Tetrachloriiit’s.- Vi'\r^ convicts plith.ilvl rliloridt* ini,, 
two phthalylene tetrachlorides, at .ss and 47 : rinse ( Minmi 

he tliaiiujrd into one another, d'lu-ir er\stals ha\’e been intasm,,! 
Iv'tli \ h Id jihtlialie aeid, and have Ix'en as^ij^netl the ioMiml,,., 
and ('dhil l J- (). The foiination of the two ( hloiid. , 1, 

only eoin})rehen''il>le from the nnsyniinftri( al phthalvl-ehloi ide loi iiiiii,| 
(h. 19, li^S). llie chloride, ineltiiiL; at NS , is also ohtaiiifd m ili,. 
action of PCI-, npon phth.ilidr cldoride. This reaction arj^ms (,,| ji,, 
iinsytnrnetucal haniula, just .is well .is the coiucrsitm into diphi mi. 
.inthiono this) l)v cianh nsation with lx n/ene bv ine.uis ol \!,(j 
or ( onemir.itt d "iilphni ic .k id (IT 28 , IT 772). 

Phthalic anhydride T,n,-| (.. meltin.Lj .it ijs and boiln,.: .n 


js.| ^ ^nblinif'- iradilv in Iohl: in<dl«-s. It u-'.idt'. upon fusin:,' I'litii Ti 
acid or dl^•••^llnu’ it with .t« ctvl chlornie (IT 10, I’litliali- .iii!i\ 

dndr \ i( TO i oiideiisation piodin t-' .is readil\’ as beii/aldi hvdr, 

I hus phth.dvl-.na tn a< id is foimcd on boilin.tj; the .inliN'di idc with 
antic anhydride. It re.uts m like m. inner with m.donn estn . 1 :;! 
ai'eto-ai et 1C e^tel. .\t Iliol'e ehvated telll j xi a t 111 cs it ((illlblix^ 
hoinolo^oin fat t v at ids, with the t hinina)ii»n of C( )_. .iml the 1( u 111,1 tin 
of alk\iidene-phth. tildes. It < ■•lulensc^ uith j»hth.dide to tliplitii iiv! 

(see tills). With the phenols it yields the linpolt.int phth.llelll h\<s 
(see the'e), a l^nollp of tMphenvI-ineth.Uie d\'es, i oinjM Isllli; Mil, till 

lieantifullv liiioi. M. nt < oinp..nn<ls, Thlo-phlhalic anhydride < Jl, 
(T< b ,s melt s at 1 1 I an<l boil> at 2 S ) (IT 17 , 1170 ). 

Phthalo-mono-super acid (') t oolld (x m )li, m j) iio, wnii 
c.onvt iMon into phthaln .i<i<l, .in<l peroxide-phthallc acid ((<"' 11 . 
( ,1 1 ,.< < Ill P '''ith det '<inpo-,ition, .ire f'ltrned h\ -h ikniit 

np jihthalvl anhvdiidv with alk.dine II/); solution; the fount t lii'- 
solve. in water easily, the latter with dillit nlly. 

Peroxide-phthalic acid diethyl ester Opi t ).( ^||,( ( xx J 1 m 

, from phth.d et h\ 1 e-.{. i t hloi ah with alk dun II/*; 

Phthalyl peroxide < melt, .it i >, ; , puiii)^ Kas 1 \t,h!i:' n 

W hen heatetl [.Ipldb. to I ;0 it explodes. It Is forrneil wilt n p h; ll,T 1 

< hhai'lt n at (»•<! upon with a txlium j>« ro.xide -ointion (l>. 27, i ‘J i 

..r u.ni.i.O 

anh\<lride .iral amrnoni.i, or wli* a loi J i 
WMt* r a'tsiipon phfh.dmiide ill 19, i.joj), Anlllc acid mi ll" •(' la- • 


Phthalamic acid < , 

.it I jN , is forrnetl from the 


Phthalic dlamlde ^ < .R«{ ' J 


( > 


lONH, 

I fo lOo', I hain,’,irn' ,it the s.nne tmn' tn jththahrnnle. ll ' 
dm ( d wIm i) arninoiiia ai ts n{>on the cstet (IT 19, i ,;in. 21. K.ei-’ 
K. '20 , 25, K. pi 1 1 . 




24, 


Phthallmlde ^ * J ^ 'a J) rn' li'ni: >’ 

2 Is f>btainef| ; 

hv heatii4» plithalie anhydrijr or < hloride in aintnoni.i |: is ; 

Uv In atiti^' phtliali' acid with aininoniiini snlpho-i yxtii'l' (i* > 

22H}); from phthal.unide, and 

P»y the molci ular rearrangement of the isomeric o-cyniio hm/' " 
and. 
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It forms potassium phthalimide c^n^ft O i.^xk by the artion of 

al.'oliolir jx^tash. 

Sails of tho hi-a'.’v metals can lx- ohiaiiitd from it bv double decom- 
position. Potassium phthalimide i^ n-.idih,' n arranj^a-d, or tran->po-ed, 
with orj^anic halo^am dcri\ ati'ces ; ciai'-t (piciith. it i-, fref[nen(ly em- 
ploved in the pre|)arali(>n id mmii rou- anmit-. W hih- Iw rlii> means 
alk\lof;ens \icld smimrlnm! ii!L\iii)nifr\ nf th<- fnrmula C^Hy't ())N’K 
v -'. sym. methyl-and benzyl-phthalimide, im lim- at i x’ and 113 
uns\'mmetrical alks limides of tin formula <‘,114-^ | O an- ob- 

tained from the interaction of phthal-alkvlannc ai nC and ai etx l 
ihloride ; unsym. methyl- and benzyl-phthalimide im It .it pN .ind Sr 
(H. 27 , K. 7 , 17 )- 

On lirominatiim' >ym. nn th\ 1 -phthalmndr ua olaain bromo-methyl- 
phthalimide t fil i ,(< ild'r. m.]). iso ; oa li- atine' with w.iti r this 

hicomes oxy-methyl-phthalimide cjl, a o ,N.i m p, i.jj , aPo 

obtained from |dilhahmidi- with forin.ddrlo.d. , .-t too , amd casih' dis- 
sol'.cd attain into theo- con-litn' ii*- ; b', ( .iiali ination with lan/ols 
b\' means of ('oncentr.ited vnl]'ihnric ai id, o\\ -nn tli\l-phthaliivnde is 
coiuerted into ben/.\ l-phthalimi<h ^ . loo.'. 11. i]0|;, I'r.mi eth\ 1- 
phth.ilimide with alk\ I-m.mm-^imn haloaO wc i;< ’ I'rodiict'' of the 

On ri'diiction, phth.ilimidi- b. i one - piiili.dmndin : with bromine 
and .ilk.diiie lu dr.ite It becorm ^ .int lit aniin ai id The bromyl-phlhal- 
iniide i ^,11 yt'Oi^NIh' oi cmriny a-' aii iiiti inn ilian pioduet in tlu- latter 
riMi lion, .and niellin.tt .it joo nr .:oj- . .ii-o nbiaiiad li'om sodium 
I'lith.iliniide with one moln nle binnii'i-. in .apaoa'- '«olat!on at o ; 

chloryl-phthallmlde ( Jljd Oj.At 1. m \\ is; iss , r obimiud b\ the 
ii' tioii ot chlorine upon phthalimide '^llak. n up witli w.iti r »( , loop 

71 b’ 'iVith sodimn .ihoholat. - tie— ..-inpoiaidr ci\c. in ihi tir>t 
'in iih c. earl)o\-alk\ l-.anthr.unlie aud . '^n i I'. 33 . .Mo 

I'lom phth.dii' .icid atnl .uniine urobt.un sym. phihalanile t ,dl j bt)|,, 
iii.i’. Unsym. phthalanlle tb imp. 110 . 

obt.aned from jihth.d.imlie .n id with ae. t\i < liloiele (lb 32 , looi ; 
36 , ((()/) ; (', !()(> p 1 1. ,j 'jP 

Phthalyl-phenyl-hydrazide ( hn ,;NiiNilC,ll ;o. im at ici . 
Phlhalyl-hydrazln C^II^p Oj^^NIl).^. iroin pliih.du .uih\dride and 
'\<ha/,in hydrate, snhliines .it joo . rhlhalmmh .ind h\di.i/in \ield 
''"'^onieric pl,(hal-hydra/.iii (Ik 28, \< .pm . 29. K oS 7 b 

a-Phthalyl-phenyl-hydrailn ( ^jH^tCOC.NMb f,!!., mel!> at 17 S . 
/^•Phthalyl-phenyl-hydrailn at jio (lb i9, 

J'M ; 20, R. 255 ). 

acid ( Ji^dOOlMt ddllNlKdl. imp. jjo^ 
^ mi deeoinjxisition, from add phthahc anh\ dride ami In drmw l.mnne. 
Noi'l^ sidiitioM it IxTomes phlhalyl-hydroxylamine ( .illyt ty 

e ( ' Ixulit'S are ti.umfoimed into antln.milie .uid 

mhalyl-glycocoll C*n^(C())jN( Il^t OOIl, imp. ioj . fonned hy 
fransV'' "^/' Kb'^mcoll into molten phthalie anhxahide ; Mulimn eth\ late 
the ester into the iosinerie oxy -iso-earbo styiih -carhoxylic 



358 


or(;anic chkmistry 


est(T (q.v.) (R. 33, 9S1 : 40, ; tho chloridf, ni.p. 85'’, di-toinjx ^ , 

on distillation, at ordinar\- pnssnrt', into CO and chlor()-nu‘thvl-i)lnl),,j 
imidr C,.l f ,^C( )) AC(d l.Cl. Phthalyl-alanin CgH4(C()),N.Cl I (CH.,)( ( ) j - 
m.p. ihj‘; (dilorido. m.p. y{\ ^-Phthalimldo-propionlc acid (,ii 
(( 0 ).,N.( II., .( H.,C()..ll, ni.p. 151 ; chloride, m.p. loS' (B. 38, f ' 
41, J-t-*). 

Xitnic's of Phfhidic .!( n/. o-Cyano-benzolc acid is prodiu a <1 wi;, n 
anthraniiic a( id is trr.ited with nitrons aci<l and < nprons (W aiiidi i; 
rearran,Ltes itself, upon the apj)lieation ol heat, into phthaliinide (ll 18 , 
i.p)C : 19 , jj8’, ; 25 , R. «Mo). o-Cyano-benzoic acid ester n it 
at ;o (B. 19 , o-Cyano-benzo-trichloride ( NL* ( Vjl / 1 1 

rn.p. Ol' -<nd h.p. jSo", is oht.iimil from o tohi-nitrile ( 1 C 20 . , 

o-Cyano-benzamide, o-phthalo-nitrilamlde, is formed. In sid, . ,,!l , 1 1 e 

dill ts, on hrii t h- atm,!.: of phth.ihmide with ai etie anludiidr, ; ;; 
rhe tra.nsforma; ion of o-( \ .mo l.'eii/ol ( hloride with In, dro.w, I n::;.. 
On li'.itinLt alio\r th*- m.p. 17; .it j>.i-",es into the isormrii in:;, 
phthaliinide; .ind, on l)oihn,i.t "ith e.xi < ss of aeetu anhvdiidi. 1: 
o-phihalo nitrile i IC 40, Ji7o<t . 

0- Phthalo-nitri!e t ,,(1^ i. !< X) ., m.p. i.}iC is also ohtaiiad n ::- 
ei-amid" lieii/o-rnt nlr thioii-di the di i/o-: om|M)iii:d (B. 29 , <> ;o.. 

S'd'dlt'itrd r, .!( (./'■. .ire ohtallled, paltU 1»'. dil’ia t sid:-!!!;; 

tlon of the [ilith dii .i< id. .»nd p ath, lee the oxidation of siil nn .e ; 
n iphf h dii'o ;ind fohin .i. id>. 

All f!i< memo- .-nd di« hloi*;-phth.die aeids are known ; 

1- Chloro-phthalic anhydride m |. 0-1^ !> !> .Ny; ' 

3-ChIoro-phthalic anhydride 12 ^' ,, s\ d 

4, 5- Dichloro-phthalic anhydride i''n' ' 1 

3, 4-Dichloro-phthalic anhydride . i.m (H 42, r 

3, 6-DichIorophthalio anhydride tot ' u*V ' 

3, &-Dichloro*phthalic anhydride m.) . . |( i M 1 1 ; 

3, 4, 6-Trichloro-phthalic anhydride . tt'^'. . (H 34, .1 ; 

Tetrachloro^phthalio anhydride • . (.\ 149. i ' 

The mono-, tri-, and tetraehloro-jihthalie ai ids ha\e Ix eii oCmm '1 
l)V oxidation of the < orr' spondnu' « lilorinated o (ohiic ai idsoi I 
th diov i, V. p. and {. 0 diehloro phthahe ai ids are feiiiii'ii 
po ther, on eondni tinp ehlorine into .1 solution of phthaln .inli' d: n!' 

in fimiiiip suljihnrn a< id . ami »he 5 .n id m small tpiantiP d' 'In 

,ietion <.f |’( I. up'ti dirneth*. 1 <hhia!ro-resorein (qr.). 

4, 5-Dlbromo-phthallc acid, m.p. ptA . (ntltydruh'. m p ’’ I 

from phlh.ilif .inh'.dride witli l»romine in « micentrated snlpliuii' f i'l, 
or he oxitJation of <lihrr)mo naphthalin with nitrit' and. On lioiini.- 
with KffO It pdves dioxv 9 »hfiiali( at id (B. 34, 27 .|r ; f i'i"7 

ilPt). 

3- ari l 4-[odo-0>phthalic acids melt at jitdd and at 182 ^ (B. 29, 1 a, a 
R phii Tetra-lodo-o-phthallc acid melts at 07 ' (1^ 29. I' il'' 

3^ and 4<Ni(ro>o-phthallc acids, rurhing at 2 Kr '»ntl Bn resi'ei ii\ ' ■ 

are formed tt»petlier on nitrifyinp' piithalie at id ; the /'.'Li 

at ih.p' and 1 1 4 the irnltles at 2 ih’ and 202'‘. 3 -Nitro-pht 

chloride, m.p. 77 " (B. 34, 47 55 . .pt**,! ; C, 11. 7 , 50 ; ' 

f onrerning tiie f»>rmatitin f»t ^nitro-phthallo ester acids, a . m p ' 1 1 ' 
and fi‘, m.p. 157 '", And their relation to V. Meyers esteriln dmii i' 
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s(‘(‘ 13. 35, 3857 . Oil R'duction of nitrioj)}itliali(' acids, 3- and 1~amido- 
phthalic acids are formed (H. 36, 2 . 491 ). 

Sulpho-o-phthalic acid is obtaim-d bv le alin,^^ naplitliols, jia])]illi\ 1- 
amines, and naphthab'iK-sulplionic ai nD with c(>ii( ciitratcd sulj)lionic 
acid and morcury to 22 o''- 3 oo ' (13. 29, eSo'.), 

Oxy-o-phthalic acids. riic\' an- it toem-td t)\ ilu- riii itiim-])ointr, 
Ilf their anli\'drid(‘s, intcj wlm h tli'-y < li.i!u;( ii})(»i) the ai/|)li( atioii of 
leaf. 

3 -Oxy-o-phthalic acid anhydride im lt^ at 1 17 !l3. 16, i()b<). Di- 
nitrO- 3 -OXy-O-phthalic acid is jni^lovic ani, which ecu ahn I'e (»bt;iined 
1 )\ the action of nitric, acid upon ju.elonr, .1 icphth d, ta- d. ri\ ati\e 
( 1 !. 19, ib.S : ('. 1907 , 1. 1 120 ). 4-Oxy-o-phthalic acid anhydride in. Its at 
105 ' (A. 233, 2 42 ). p-Dio.xy-o-phthaic-nilrile, iji:inonc 

(1109c y 1)3 gUj' I, 2i(bX)^, ■ jH A ), i- form'd fioni .ii'.inoiif with 
naseciit pru>si(.' acid ; on he.atm.rt with . oncmtr.i!- d oh-.hi'.ric cc'ai it 
h' lDin.'s dioxy-phthalimide d) ' n v h:^ h. ..n boi’im' w ith 

! 1 ( 1 , Splits olf ('()„ and beconn s p <ho.\\ -b. n/. id D. 33 , (.73; 

A. 349, . 45 ). 

Nor-hemi-pinic acid, 3, 4-dloxy-phlhalic acid anhydride, ni. liini: 
at is produced when 3, 4-dichloro-meilioxy-phthalic acid anhy- 
dride 1.2(< '())/). m.p, is<» thr ic.uii.'ii ]'Vo'li;(t of I’ll, 

and hriiii-j)inic acid at iSo i-^ dna "ted with w.;t« r, Hemi-pinic 
anhydride, 3, 4-dimethoxy-phthalic anhydride, ni. it- .it k ; . Tin ;n id 

is foniicd, together with opiaiiic a( id and iin .onin, in tlm oxalition of 
i also with meconin on fiiuiio' "p'.anie .i< nl witli can-tic 

pma-di : 


Il.'rni pinic acid Opi.uiic .iv cl 


•'-"cTn. 


* tiiisult 13. 29, R. «)(), for the hcm;-pin.uiini' -n ni-, it:-' In nn-pini.’ 

' Oris, aiul the licmi-pinimidcs. 

6 -AmIdo-hemi-plnIc acid is prodtuml "H t-oihr.n n- anln. dinh \\nh 
l>ar\ ta wal.'r. Tlie anhydride is aio-oplanic add "r 2, 3 -dimothoxy- 

5, 6-anthraniIe-carboxylio acid. 

Nor-meta-hemi-plnio anhydride melt- at . Mota-hcnii-pinic 
anhydride nu Its at 175 '^. Meta-hcmi-pinic acid oi 4 . 5 -dimeihoxy-o- 
phthalic acid was obtaiiunl in the decompo-itn-n <•! .''.-.‘'.r . dn 24, 
')') 2 ). Mcthylctu’-mcta-ham-pimi dhn a.;./ a Ih.O.n Jl., 1 (HdlT, 
Mrastic acid, formed in the oxidatitm ot /;\. A, , Ihe oxula- 
fimi of cotaniitte yields OOtarnio acid or i.n-'i.n.o.w, Jcc) 3 . .j, y 

^-’oy'-o-phtluilic add ODUV, ^ 

Iso-phthalic acid, benzene-m-dicarboxylic acid 

ni' Its ;d)ovc 300 ® and sublimes. It is foimcd b\ oxuiisine: in \\ lei and 
a chromie acid mixtuie ei pcinuum iiiale (H. 36, 
7')' ) . by ihi' further oxidation of m-iditlml\ 1 .di elu l . tin 1 cilu 1 , ide 
"in-d m-xylylene bromide and alcoliohc pet.nii iD 21 , .) A, and 
tom ni'dicyano-benzol and m-eyano iM ii/oic a< id. Hi*' U'o 
^ tods permit of miclear syntheses from the cmresi'emhne ainulo- 
^'tnpoumjj,^ in-phenylene-diamine and m ainido !h n/eic . 1 . id. 
he acid 18 also formed when |>ot.isHuni m snli'b" ‘ 
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in-broniO'bi'ii/oatt*, and b<'n7.()at(' ar<‘ fused with jxttassiiiin foini.iti 
(terephtlialie acid is also tornied in tlu- last two ea-M s) ; 1)\' the a. 
of the ('sler of elilore-eai bonie arid and sodnnn ainal|;ain iijK.n 
m-dilu'ojno- ben/eiii' ; also b\' heaiifiit h\ dio-p\ ju ineltitie and li\i!in 
prehi\itu' aeid^. 

Iso-phthalie .leiil is soluble in [Oo parts boilinu and jiait- 
water. It docs not \ ii Id an anlndride, K’cdueiion ( lianec. li ir 
tt‘trah\airi)-)so-phthalie ai id. I'lie f\niu»i sjll 1 1 ,((().,), I la oH (i 
(A. 260, -;o) is vei v soluble in watei (distiiu ti'Mi betw<vu plithair 
terejdithaln' aeidsj. 

1 he diiih'thxl melts at I'j . 

Thcw/ic/'/ern/V melts at .^1 and boils at j;'* . 'Ww dihxdt^izKii 
at jjo . Nitrous a< id eonviiis it into lso»phtha!azide ,, 

meltimt at ■ IhahiiL^ aleoli"! eon\ a-rts it into m j(h' n\'ii iic-iui duri 

(\jif|'NHt 0.1 .}l.p, :j;. 29, K. 

m-Cyano-benzolc acid m- its . m; db 20, ^:v. 
m-Dicyano-benzol melts ai i v'' db 17, i ; ;(•!. 

Substituted Iso-phthalic Acids. Hi. 5-chioro-. 5-lodo-, in.i 5- 
amido-phthalic acids < an bcpop.utd I'lom vnitio-iso phthala 
i lu' nitration and •'Ulphon.ition ci i-,o phthali.' arid pioiln. e 5-nilro-iso- 
phthallc acid atal 5-sulpho-iso-phthalic acid (sr < Ib n/oi. a.idi ih. 
4-bromo-, 4-iodo-, 4-amldo-, ami ‘Hsulpho-iso-phthalic acids are ob!,,ii . ti 
b\' tin- oMdation of thr < orr -p-'i-diiii.' fobm adds db 24, ;;;-V 28. 

. 25, :.;<n . 14, 2-Nitro- and 2-amldo-lso-phthalic acids an 

formcl from j nitto m x’.lol lb 39. ;; 4-ChIoro-lso-phthallc .acid, 
rn fv JO} : 4-acetamldo-iso-phthalic acid, m j. j>., . and 4, G-diamido- 
iso-phthaiic acid are obtaimd liom .hioto , .iMt.iitmlo , and di i"',- 

amido rn-xyi,,! ),x ,,xi(l,ition with pei m.iibt;anat. s db 36, 1700, 
b. I.yOO, II. 1 j ;}), 

Tetrachloro-, tetrabromo-, and tetraiodo-phthallc acids im It at i m . 

, and 'to lib 29, Hdji Tetra-amldo-iso-phthallc acid < „ Ml.. 1 

l‘ t )• )l [ ) 2 has been obtain. <1 bv we, of (h. 1 a * pm pui i. a< id. \wi,' !i ' - 
pr.)bablv fh.- dmifnl'' of .1 diniHo h', .how lamin.i imi j.leiiai:' 
a. nl. 

Homologous Iso-phthallc Acids. Ih.f. at. hmi ih..mii 

[Kjs'ible tnetlit ! |so [lilt li.'di. a.ids, of uhich ;n i/(Mn u. n/ nia\ h 

nienf lolled. 

Uvitlnlc acid, mesldlc acid, •; m fddi.ihi a^id ( II, -J Ji:i 

b tin bini' at j^;.’ , i . r.btain.d h\ o,\idi''iri,Lt iii. -'t vi* H'' 

with 'hlutf mine a.i.j, ■suitln [« ,dh . it has b. . n |.|t |'an d l!'"' 
(>’v ro r,f. eiim a< id, in this r.-a. fion ,t < ond. n-'.iti.ui pi "dm t i. < nd'li’is 
riii rild'd IS hist fonnetj from two mo|e-< iile . pvf<' ra. eiiiie .n i<l b\ i . tlit'.s 
with bar'.ta watfT or, bettn, uith NalM), iliis piodml is para I'M" 
raeenm inifl, two molertih s of this «ond.-nse, with ehniniation 
oxahr ;u ir| and wab-r, tt> foiiri mef)i\| dih\(lro (ntiiesini. a< id, I' 
on prrdoiufed boilinr; willi bar\ t.i w.iter, .u with r (.m enlr.itnd HA*’,, 
splits f)H t < and ’ 1 1 atoms ami pa s tn(f» m 1/1 un n/ (I '' 

b'rajxd (Wolff. 305. u^) ; 

( o rn,M 

<11, til(tlf,('(()fr) ( 0^1 ( H, ( II ( ( (i,M ' H ' ‘ 

d <H, ► d- (11 ►CdbcC 

C‘Vr CH, ro rr),ii rryi/ di, ( "'biM * » 


,11 
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If a mixture of pvro-raecmir arid and propvl-or iso-bulyl-aldehydo 
is used, we obtain 5-ethyl and 5-iso-propyl-iso-phthalic acid (Dbbiu r, 
11 23, 377 : 24, I7.|b). ( liroinir acid (i.xidi-c- tlu se to trirnesinic arid. 

Distilled with lime, uvitinir arid at )ii>t \ir)ds nieta-toluic arid, 
then toluol. 

Xylidic acid, mid < D / 1 3 (CODI),, 

nirltiiig at 2S2 is obtairnd b\- oMdi'-ne,; p-i iid(;-ruinol, \\ lie arid, 
and iso-.w'lic arid with dilnt(“ iiiltK a( id. I’l.ta.ssinrn ja rrnan^aanatr 
oxidises it to triinrlliti( arid, 

2-Mesityl-iso-phthalic acid, m.p. 235 , n-nlts tnun tin- reduction 
of 2, ()-dirarb()n-plien\ l3^1vox\ li(' a( id uiili j)h«»>)'liorus and HI (11 29, 

K. 283). 

Oxy-iso-phthallc acids an- obtained b\ the ^anie ni< thods from ox\-- 
lien/.oie acids and aldehvdeo.xx bt n/oi* .k id-, .i- the latter are f^ot from 
phenols and j)henol-aldeli\ (|rs, Ainide and -ulphoo .irhoxx li<' acids 
also ser\’e a> ftmndatioi) material 11 16. lo' o ; 25, R. Q'. 

2 -Oxy-, 4 -oxy-, and 5 -oxy-iso-phlhalic acids m- It at 2.p: , 3,05 , and 
28s' r<‘>pecti\'eh’. The ,po\\ -i--o-phih.ili( etlcsl e-ter. m.p. 37 . is 
fornu'd in small quantitc' m a pi-enli.ir . onden-a.tieii piaxa ss duriipL: the 
ai lion of sodium lUlu late free from ah ohol upon yhit.icnnic .icid ester 

(H. 37, iii;). 

5 , 2 -Ni(ro-oxy-iso-phthaIic acid, m p 211. iiom niin malonii 

ahleh\'(le and a('etom -ilie.arl 'ow h< .aid . io"o. 11. so].. 

Dm.xx-isO'plidhdtc add, r< -.hi .ii I 'OW in a. nl, 111 jc ;os , >ee 11 

32, 27 cA 

Oxy-uvitinic Acids. Mention ma\ D nnoh of 4 -oxy-uvitinic acid 

(I 1 l.ilhSo'l ID)[pt fill 2 1.3 (( <)., II-.J. J'le.dinid b\ the .atnui of clih'i'o- 
foriii, ('hloral, ur triehloro-ac eiie I '.ttr u|'on "(ulie.m .aa t(» ac( tic i-ier 
(A. 222, 2.p)). Metliem l-bi'--at < tn ,u id < -tt t ol. I, : 1- an inti inn diate 
link (A. 297, ii). 

Terephthalic acid, /n-n:o/-^../naDi,.u.,, ,na' ( ,11., i. .t n'ddlh,. 

snhliiiies without nieltini^. Do phth.dn ,i< ni w.i' obt.uind trmu m- 
<leri\'.it i\’cs of bi'ii/.eiie ; in a similar in.cun i leiiphthaln .ii nl is 
tunned from |)-di-denvali\es : p \\ Id. p ti'lnn ,n nl, p dn \ ano-beii/ol, 
ine\;ino..beii/(.iii‘ acid, p (lil)romo In u/o|. < :» . It ohtann d in small 
'inaiitities b\- tlie ac|ioii'<)f Me and tt), upon ]> dibroiuo-ln n/ol (11 
•^3,37(11)), 


1 he In'st eonrsi' lo pntsne in fomimf; tf ii phthalie .n nl is to oxidise 
^nrraway oil (a mixture «»f c\nn*l and cuminob with v hromn a. id ; or 
d niav he prepari'd from p tolnidin (II 22, .’17,''' 

1 erejilitlialic acid is almost perf<etl\ iin'oluble m \\.il<r, alcohol. 
’Hd ether. When rcdiiei-d it \ieh|s di . t. lia , and hexahvdro-lcrc- 
h 'thalic acids. It forms no anlu (hide. 

Inn barium salt CJ 1.0,1 1» ■ .ill,0 is veiv dmhllv soluble m water. 

‘^^<; .methyl ester inelts at mo'\ 

‘"'•chloride melts at 78“ and Inals at 250 . Tin amic acid melts 
■' The dihydrazide melts alnwe ’,00 The diazlde bf,ll, i. j] 

1 ^’^aldiHlsat no ' (11 29 , U.oS;! 

^ erephthalic dl-super-acid (D {\\\^ i. Pa' OOOlh,. m rather m- 

] I ly V ' needles, from teiephthalvl eliloiide with alkaline 

son;*’ 1 >V ('O. from the alkaline solutnai as a mono- 

salt ; its ethyl wter (4U4(('0,.(H jHslj. m.p. ,\j\ Pro- 
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p!itluil\ I tiiloridt' with harium <‘(h\ l prnixidf Ha(().(K'.,l LV, (I; ; 5 .i 
;(•('). ■ 

p-Cyano-benzoic acid ('Ni.|j('gH,COJf, from ii-amido-hcu/oi. .u i i 
melts at 214''. 

p-DIcyano-benzol ( '^H, i, [’(( N). nults at 215 
Mononitro-terephthalic acid incite at 25() , 

It, a.nd sulpho-terephthallc acid, ar.' prode.Td in the nitratiMii ] 
sidjihonatiou of t<*ia |>htliali<' a< id. 2,3-, 2,6-, and 2, 5-Dlnitro-phthalic 
acids are also known (IR 28, Si). 2, 5-Diamido-terephthalic acid 
(Xlf.doJ. 5 ( ,jll.a I. .j (COOU).^ is infusible; its dnihvl <>t(i i pr - 
diiei‘<l liy th«‘ oxitlation of «li-imino-',uieitul->iie( inii’ t slcr >. lii 
bromine. lake antliramlie and. this acid, whii li eont.iins tin :i: , 
ijK'Ujan.L,' doubled, is < ap.ible (tf fonmn;,' nuiiK ioii , o-eondeio 

produets (('. IU07, II, 5|2,). ( oiniilt H. 29 , k-js, 2S ; p |..i tetra- 

chloro-, tetrabromo- and tetraiodo-terephthaiic acids. 

Aikyl-terephthalic Acids. The nxidatiou of pst udo-. imi' ! 

(lured L^ivt s risr to 4-methyl-terephthaIic acid, a-xylidic acid, na Iti-!. a 
2S2 , and to 2 , 5-dimethyI-terephthalic acid, /^’-c urn id ic acid (IT 19 , .s: 

Oxy-terephthallc Acids. Oxy-terephthallc acid lias lx eu ol i i : ! 
from nitro-tcK phthahe ai i<i. It sublimes without meltiiiL:. 3,5-01- 
oxy-terephthallc acid is the most mten -^tm^ of the tliia e pi;',ublr 

terephthalie ai I(is, .Mention is made of it b< t .lUsc nf its •; :: 

with OK eiuvI-siK , line .>tn . Its diethyl ester mav be pivp.'O i i ; 
withdra'a iiii; two hvdrop'ni .'.touis fiom sia nn\ l-oin iiii* < : ir, 

means of bromim* or l‘( I. t|T 22 , 210 ;), or b\' the ai tion of 1' ini 

ethyhite upon dibron;o-,u eto-.ua tie rstei (.\. 219 , ;.S). 

2 , 5-Dloxy-terephthalic acid (lf( )),( ,. H.(( ( )df). ■ jH/) n\ tallo ' 

from ,d( oho| m yellow liakes. bi irn t ldoiide impai'ts ,1 dMp'Te 

eoloration to l^^ s4dution. When raj>i»llv distilhd it (hroiupos. . iiii" 
two in<de( lilt's tif farbt.n tli'>.\i(le ami h vlrotpiinoiie, 

2 , 5-Dloxy-terephthallc ethyl ester 1 1 vst dll St . in two distmn ! a 
at the i»r(!inaiv t< inpt rat'ire m w/Ae. js/.’-;;rent or ple.ii 1 

hiedier tempt r.iturt s in < /G/o'v. It alsu subliim s 111 th' ! Omi 

form. It Ml* Its at . In mt»st (»f its n attioiis the ( stn t i ii'i'!'!'' 
itself iikt' an hydrtixyl derivative. It (lot s U'lt ( ombine witli h\iliio,',!- 
aimiie or f)heriyl-h\(lra/iri, and with stKlium ami alkyl io'Iiih \io 1 
dialkvl ether. It, luawever. dttcs nt,t leatt with pluinl iv a.i!' 
(IT 23 , 25f;), and shows st»me analogues with sun ino-sm < iii!' ' ' 

Ifem e, it Is ntiisidt red a (pnnom - ttf diketo-d* 1 iva(i\ c : 




"""> . r.v.ll. -H ,.11.0., , 

< II ( (oil) ' ‘ • ‘ ‘ ‘ ( II, I " 

* 

I)ioxy-t<Te])hthalK: ester, by redm tion (boiling with /.iiu ami hvili y 
chlorn ai iri in aleoholie solution), is a^ain r han|{«al to sim iii\ I- 
e:»ter (IT 19 , 43 , 2 ; 22, A dihydroxamie. arid is foined 

hydroxviamine liydrorhlorid^ ; tctrahydro-dloxy-terephthallc acid 
produced at the same time (IT 22, 12 M 0 ), Tin' diHertiit plo ic.t 
moditieaf iitfiH of the ester ftnd analofs'ous comiioumis, ataoid'"; 
Ilant/s(ii, eof respond t<» two desmotropic nuiditions tlie (olcuio 
variety agreeing witli the rpiinone formula, while the coloiiih ^' ' u'lr 
sponds to the hydroxyl formula (B. 22, 1294 ). llowcyer, tin 
cannot W regarded as a certain criterion for the distinction o 
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ketone from the hydroxyl form. Even chemical reactions do not 
|)[()ve that desmotroi)ic forms can be accepted (Xef H 23 K’ -S- ■ 
(ioldschmidt, B. 23 , R. 2t)o). ’ ’ ’ ^ ’ 

Succinyl-succinic acid, whose ester, by the removal of hydrofo il, 
vields 2 , 5-dioxy-tereplithalic ester, will be discussed in (.<rnne(-?ion 
with tlie hydro-aromatic cumj)ounds. 

Trioxy-dlcarboxylic Acids. Phloro-glucin-dicarboxylic ester, whose 

fnrmation by the condensation of three m..Iecnles sodium-malonic ester 
was mentioned in the discussion cd benzene rini' formations, is dealt 
with as a derivative of triketo-cyclo-hexane amoni^ the h\ dr(j-aromatic 
coinjioiinds. 

Gallo-carboxylic acid, tnoxy-n-phihaUc ,n;,/ flfo)^ 5 ( H 
(Ctt jl);;, nu'lts at 270- with d( c<.miM.Mtii-n. It mav be jneparal froin 
jtyni^Mllol by he.itin^' it to i -’o with ammonium carbonate. I^-ro- 
i;a!]o-carboxylic acid is formed at tlie same time (}5, 13^ i.S-()). 

(/^) Aromatic Dlcarboxylic Acids itO Jl’;;/ Ihc ' nudais 

(Old iCO.,!! in the aide chain. Th<‘ three a-homo-phthalic acids or 
phenyl-acetic-carboxylic acids, are known. The o-acid readilv forms 
heter(»cyclic derivatives. 

Plienyl-aceto-o-carboxylic acid. c-n-honw-phihaUc ac\d ('(),jr2" 

( Jl/'lE.COJf, m(‘lting at 175-, with the elimination of water.^nav 


, 1'' produced when the 
e t upi'ii the dinitrilt'. In 
I oducfdi at timt. learranyU'S 
'\ano-ben/oic acid vields 


'-./am. /.oj when further 


be ol)t.iin('d by fiisiur; f'ambo^e with c.iu''tic I'oia^h (D 19 , P's 11 ■ bs’ 
"M.li-iii!; in, Ini.' with KMnO, (U. 32 , .•.!); l.v n.hi. inj,. 
ai id will! HI (IP 31 , d/.S) i •'inl bv sapomtu ation of us nitriles. Its 
anhydride melts at i.\i \ On Ih'atiu.i^. it splits oif (d ) and l.ecomes 
hydro-diplithal-lactonic acid (H. 31 , ^70). 

o-Homo-phthaiimIde, im-ltint: at a.td , i" pnOuced when the 
annnonium salt is lit'ate<l, and when acids aet up'>n the dinitrih'. In 
a ^ ase o-c.yano-phenyl-acetic a«itl. p'lod.ui'cl .u timt. learraiiyns 
’ into homo-phthalimid(‘, just as o-c\ .uii'-ben/oic acid vields 
» >'■' »nide (H. 23 , 247S). It is ratln i 1 < in.irk.ilT' th.it odiomo- 
pOlialiinide, when heated with i'ho.piioius oxv-chloi ide, vields 
‘ J 'a<!-isi)-iiJiuiohn, whicli be<'omes is. -./am. /j>j when further he.ited 
hvdriodic acid (H. 27 , 2232, 2.p)2) : 

c, |Lid'H,(;N <.Ti,.a> r<H I. nt cci ch:CH 

' ‘' I — 1 M'.H* ' -CJi.a I 

0 ('v .r i' N'H 1 .N I'H : X 

■' ' Monio-ptlth.lU' I '1. i..' .imii..' 1 m' .M niiolin. 

iloino-phthalimide is directly c«invertcd into iso-(iuinolin when it 
l‘^:ded with zinc. dust. • 

wl atoms. of tlie CH, groups are reidaet d by two alkyls 

iodid heated with canstie potash and alkyl 
iiniiles^ y Y^‘^^’‘'^lkyl-o-b('iizyl cyanides \ ichl momi-.dkybhoino-plUhal- 
iiiiidcO ^ , themselves in the same mamu r as homo-i>h(hal- 

'nio alhyl-iso-ifuinolins (B. 20, 2400). 

«>,ll[2](.n.OI,l N nu'lts will, 

Pot kJ.. ‘ ixitassium salt is obtaiiu-d from phtlialide .md 

‘o-CvTn?K'"‘^‘" (A. 238 . 102). 

nieltiiuT u y'o cyanide, (hpdwmo-phlhalo-nitfde t NLyt Vljf 
^nd alkvlop ’ o-cymio-lH-nzyl chloridix Tansti(' potash 

y 6 *ins effect the replacement of an hydrogen atom in the 
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nu'thvUiU' t^Toup hvan alcDhol radich' (>rc n()iii<)-j)htlialiini(lc). A( . t\i 
clilt^ridc I'onvtrts it into 0-dlacetyl-o-cyano-benzyl cyanide ^ 

(CN) : t'((’H3)()('()('l I-,, which may l)c rc.u laiit^rd into piii( lli\ 1 i 
(piinoiin (B, 27 , 22 ]j). 

Homo-lso-phthallc acid and homo-terephthalic acid mdt n 
(B. 36 , sublime, m- and p-Cyano-benzyi cyanides m It 

at SS and io(» (B. 24 , llu- i/iNifn 7 <-, and the two nitnlr Mi.l 

u»//>'c-acids, the two p(ts>ibl«' iiinuii>-ni(nlt's, and itn' diiunuli ni h . n. 
ten phthalii' acid have l)»‘t n prepared (IV 22, ;jo- ; 26, l\. cnj 

o-Hydro-cinnamic-carboxyiicacid ( ( )dl j ( Jl/ II .< 11 / < )dl e h 

at 1(15 . It IS fiirmed bv o-xulmiiy t<iritli\\hi>-l 7 ->hi[>ii!h\l -iinii):- well 
[lota^sium perinanyanat<‘. and bv the redm tion ot dihvdio ,.,11111, n 
carb(».\vhc acid (B. 26 , a-' wrll a> ln>m o-t arl)t)-plienvl-:.;l\i ^ 1:1 ■ 

acid-fVla('ione (IV 25 , ‘''■''■S). it vields a-hvdimdnnr (IV 26 , 7nSi ii;. ,;, 
dr\' distillatii>n. 

o-Cyano-benzyi-acetic ester, cyano-hydro-cinnamic ester ( N : < ,\\^ 

I ( ('( )^( dl.^. meltin:.: at . n pr-'dM<<il b\- the ■ 

ineiit ot' the jir"din t n■^llltInLt tioni tlie .letn.n nf acrtn-ac, tn ( n : - ' 
malMiin f-ter, and 'vodmm ethvi if*' up-ai evan'>-brn/\l ( hh'iidi d; 22 
2017). ( oneentratfl li\dn •< hl< aie .1, id louvrit-, it inti> a h\di iii' I 

: ( .11. 7'|‘ ( H.. 

Phenyl-butyric-o-carboxy!ic acid (njl j < || , ( ll , ( ll , ( i > 11 

im lt>, ;it r 's I IV 18 , ;i i s). 

(( ) Aromatic Dlcarboxylic Acids, haviny both <ailw,\vdin diii.c!!’ 

^i(h-sUoMp>. 

0-, m-, and p-Phenylene-diaceticaclds vjl,i( II .( ( ).lli nc it :; t 

150 , Ij-.- .and 2(1 , havi- Ix.-n obtaimd liom l!ir \\l\hii' •\ eii:'- 
(B. 26, IV u (!)• od’liriivIem’-dlaMtle aud lia> a Bo brril pM p i!' i i'\ 
oxidl'.IfU' dllivdro-naphtli.dene (ye.). It'>cahium >all \ltld- 
dou'- upon dntillation (y r'.) (IV 26, p. 

o-Phenyiene-aceto- propionic acid v,.n,j( ll^ ( t ){ )H) II < H. 

( DOlij, m.p, I JU . I'' obtain* (| |r.>m /Vo\\ a iiaphtlM 'IC .eid. i'\ 
ruj»tMre of tile nny, etl* * f* d I.>\' v*<|ium and am\i al< oh"I, jint a^ pan 
a* id i> foinie*! fiom '.ah* vli* a* i*l. It n\iit' to (j-k* to ft 1 .hi- 1 ' 
ria|)li(iial* n»' wii* n it-.* al*iMm >alt n 'infill. <1 (IV 28, l\ 7|v' 

i>-, m-. and f> J*h<n\lt'nt'dil>rof>i‘>m, tdllpt II, ilB'*.:^* -■ 

m p. ihi \ i \h , an<l 22 ; . an- t**rme*l fiorn .\vl\'lene-*iimaloiiii i' I'B 

(IV 19 , ( ;b . 21 , }/) AIm. p-phenyllne-dl-lso-butyric acid i Jli ‘ 

(.H(( llpf.f foil j, m.p. if>f) , from p*.\vl\ i* ne-dimeth\i'maloiii' 

flV 34 , 278<d, 

(p) Ai .Mdinxvnr Acii>^. 

2 -AIdehydo-iso-phthallc acid, m p i 7 '» . n wlo It 'in h inti- 
2, b'd:* arlH>-phenvl (;lyo.\vli' aenl (B, 26 , I7f.7 ; 30 , f'u 5 )’ 

5 -AIdehydo- 4 -oxy- and ^idehydo* 2 *oxy-UO’-phthaiic acids 
fornnal from the c*;Me-,p**n*Iif!j» oxy r-'O-plilhaiic ai i'B l'\ tn* 
chloroh^rm and raustir; |)ota'<li (IV 11, Jf)]). 

(10) TKicAKno.wi.ir Acids. 

The thre#- isoineric ben/ene-trirarlKWcvlic acids f fsHli 

known Trlmetlc acid, (1,8, 6)-benxol-lrlcarboxyllc acid, nn lfs > 
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jooS and sublimes near ,?()()''. It is formed (i) when mesitylcnic and 
ii\ i(iiiic acids are oxidised witli a < hromic acid mixture ; iz) by lieatiny 
iiicllitic acid witii f^'lycero], or liydin- and i'^o-hydrat-mellitic acid with 
sulphuric acid. A synthetic mi‘thod hir its jiroduction consists in 
( j) heatiiifj benzol-i, 5~fti'sulj)honic ac id with potassium cyanide, and 
siipuiiifying the resultinf,' tricyan* i-ben/.ol. I-Jy the condensation of 
(crtain alij)halic substanci's llie acid and it^ e^t*T> iia\e been fjbtaiiied 
(1) by polymerising^ l)ropiolic acid ; (j) l)v tie- i)n)ducti<)n of its mono- 
iiicthvl ester throipt^h tlie action of caiNtic jtotasli upon couinalic acid 
(H. 24 , I\. 750) ; ( d its trielhy] ester limn f*>rinyl-acetic t'ster. 

The intermediate f<afnation of the latter mav aKu ex])lain (4) tlie 
syntlusis of triniesinic acid ester from formic and lialo^^eii-acetic esters 
with zinc (C. 1^9^^ II. ,^72). 

Its trimethyl ester nu*lts at 14 •; . It> trlethyl ester melts at 133 . 

Trlmellltic acid, (i. 2. w/n Ud,/, -Thi- is obtained 

(toya'ther with iso-phthalic aci*i) bv he.iiiiiL: hvdr<>-]n'ro-m(Hitic acitl 
with sulphuric acid, or uiu'n oxidi'^iiu.; whdu a* id with i»otassiiim 
p* I nian^anate, also frmn amid* -t< i e|)hth di* a* id (H. 19 , i<'35)- It 
is prepared most rea<lily (aloni; with i-"-p!ith.ilic a«;id) 1 )V oxidisiip^ 
c*iloph(*nium with nitric at id {A. 172 , <)7). It melt' at 21U , decomp* -s- 
in,4 int*) water and the aniivdrule (’glDiTt ).J1)((’())20. The latter 
melts at 15.S 

Herai- raellllic acid, {l. 2, -hicinhoxyUc uch/. — This is 

foniu.'d *>11 he.iting hydro-meli**j)h.uii*' .ici*l (below) with sulphuric 
acid, as wx'll as in the *n\idation of j>ln n\ l-stivox\ !-di*\irboxvlic aci*!, 
I'anied from najihthalK' vi* id bv .i* tion oi KMiHh (IT 29 , 2S3). It 
melts at i.Sv and dccomp(*ses int*> phth.ili* anliviihle. Triethyl ester, 
'“•P. 39 (IT 29 , R. 2N3 ; 31 , 2<>N4>. 

Oxy-tricarboxylic acids have l>een **bt.nn**l from the suljdio-tri- 
^ iih"\vlic acids : oxy-trimeslc acid (A. 206 , j<'4) ; oxy-trimellitic acid 
- IT 16 , 192. 

1 he condensation of so<lium-at'*-t*»nt'-*li* .ub*'xvli(' ester into dioxy- 
pli' iiyl-aceto-dic.irboxylic ester is (h-alt with in * s'liiic* tii*n with hydi*)- 
'‘'“ii'atic coinjiounds. 

(11) Aromatic rMU.M aki-onv! k Acms. 

Ihe three isoiiieriiles are known. l\educti*'n converts them into 

f' tialiydro-benzol-tetracaiBoxvlic acids (see these). 

^ Pyro-melllticacld, i, 2. 4. $^h^fnni<-^(dr,w.nhxx\lic m-n/C,H2(C02H)4 

I yDD, melts when anhydrous at 2^)4 , and dccomp*'ses into water 
1^"' its anhydride, which is produceil when mellitic acid is ilistilled, 
'*T attei, when the sodium salt is subjecti'd t*' thi' s.ime tiaatment 

1 sulphuric acid. Tlie acid is also poslucevl by oxiihsing dui*d 
'PK ( iiiylic acid with potassium permauf;.mat(‘. 

di -anhydride ’d ' 

at 130" 

lising in 
sublimes 


melts at 53T 

and , 0 t«tra-ethyl esters n 

34 . Nitric acid oxjdis(*s the iIianii<lo-et! 1 er to - 

*’*•' c, {().)((■(), c.iy„ ny 

quite ^ Jd*^^^'*** meltiog at*l 4 ()‘T U is odourless, I 
readily. Zinc reduces it in glacial acetic aci<l sc'luiio 
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Hydroquinone-tetracarboxylic ester Cfl(0H)2(C02.C2lIJ^, cr\st illi - 

iiig in briglit yOIow nmlles, nulting at \ 2 y\ It may In* obi ihi ,1 
from so<lium-ac('toiR‘-vlirarl)()xylic ester with iodine ( 1 C 30 , 25701, In 
alcoliolie solution it is rodueeii hy zinc dust and hvdrocldoric a< 10 t,, 
p-diketo-liexamethylene-t»'tracarhoxylic ester (A. 237 , 25). 

PrehnitiC acid, {i, 2 , ], ^)-hi’n:in('-(i’lrc!L\irln)xylic (h ill > ,1 1 I 

r ill/) melts when anhydrous at 257', with the formation of m' n. 
hydrule. It results (together with mclloph.inic acid and tiimoii 
upon luating hydn)- ami iso-hydro-mellitic acid with >uli)hinii k : j 
also In* oxidising prelmitol with p<*tassium permanganate (H. 2l, a 
The salts of this acid h)rm cr\st.ds resembling the mim ral pn liiiio , 

Mellophanic acid, {i, 2 , ^)-bt'ti:t'fit'-l(-(rucurh<>\,yl{c acid, unit t 
2J.S5 with anhydride h^rmation. It is formed by the oxidata n uf 
i>o-durol with KMnO^ ; see I'rehnitic acid, 

(12) ARnMAMC Prs r.V'.AHHOXVI IC ID. 

Benzene-pentacarboxyiic acid ( „Hi( ( f blljO (hc.ni; - 

when it i-^ melted. It is pro<lu(fd by oxidising pentaineihvld.ra - r 
with permanganate ( 1 C 17 , R. 370)- Also fre)m char« oal with ( :, ti- 
trated sulpluiric acid (C. igoi, II. 10.S). 

(13) .VkoMAiic IIi:x.\rARMo,xvMr Acid. 

Mellltic acid < «(< <), 11 ),. When heate<l it melts and ilt.ieii;' > 
into water, carbon dioxide, and pVM>-mellitic anhvdiide, 

I lomy- .tone, found in some lignite ImoIs. i-. an aluminniin .:lt 'l 
rmllitic ac id, crystalli'«mg in large <|ua<lratic pvramnis of biight li ^ 
colour ( 1 C 10 , 5OD). 

An int*resting formation of rnellitic acid is that wherela i 10 
carbon (graphite, charcoal, etc.) is oxidised with an alkaline .m]u 1! 11 
of ]>otassinm p« rmanganate. .\nother is when the carbon 1^ ai'j’li d 
as positive th-ctrode m eh etrolv'is ( 1 C 16 , l2o()), and aNo tie 0 ,1 !.i- 
tion of hexamethyl-l)«'nzol with KMnG,. 

As In xamethvida'n/ol r.m be synthesise<l, this latter mefli d ' * 
formation would be .1 svuthe-,is of mellltic acid. 

.Meliitir acid f ryst illise^. in fine silkv needles, readily s' lnMe m 
water and alcohol. It is very stalrh* ami is not decomposid hv f i d 
by cliloiine or by bromine, even upoifrxiiling. It yields beii/t le wd i' 
distillefi vvith lime. 

History. KIaprf)th (l7‘/<d divaivered rnellitic acid bv t ' ilms' 
hom y-stone for a long perio<l with water, ami naim d it lioiie\ i' ' ' 
acid. In 1870 ICieyer pre^ved that rnellitic arid was notliing nmo tn nj 
lHri/.oI-luxac.arlH)xyIic acid, in that, by heating with lime. h<‘ obi mi" 
b< nzene.and by redurtir>n foiuui hexahydro-mellitic acid (A. sui)i>l , 7 * 
Salti and Eitem. -The barium lalt f 3H,0 is m i 

in water, Tlie methyl after melts at \%f ; the ethyl ester nu lt^ d 73 
lliC chloride melts at 190®. 

Meillmlde, paramide C,(5:;^Nnh) is formed in the dry di^ild 

VCO/^ /•» 'll le 

tion of the ammonium salt. It is a white, amorphous pow'der, 
in water and alcohol. Heated to 2uo" with water, it is convc it' d m 
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the tri'aninionium salt of mcllitic acid. Tlic alkalies c^jnvert p<iraini(le 
into cuchroic acid. 

Euchroic acid ‘'ly^tallises in colourless 

prisms, fieated witli wat('r to 200 , it yii Id^ luellitic acid. Nascent 
liVtlrogcii changes euchroic acid to cuchronc, a dark-blue precipitate, 
wliicli reverts to colourless eiichniic arid upon exposure. IbichrOne 
dissolves with a dark-red colour in alkalies. 

>. Aromatic PoIyalcohoU, containing more than one Hydroxyl Group 
in the same Side Chain, and their Oxidation Products. 

Of the aromatic iiolyalcohols, having the hyrlioxyl groups attached 
to (lillerciit carl)ou atoms of the same side cliaiii, it ;> only lln- glycols, 
and their oxidation }»rt»lucts. whic h h.i\e her n studied in any sense 
completely. A more delailerl clas-iiic.iti'-n of the polyliydric alcohols 
and tlicir oxidation prodiu ts is therefore unueer -sary : tin.' (aunpounds 
b( longing here will, .for ]nacii( al con^iih ratioim, 1 h' ini luderi with tlie 
glycols and their oxidation products. 

(l) PHENYL-C.I.YCOI.S .AND Ibll.NYL-r.I.YCKKIN. 

I’lieiiybglycols arc produced (1) from tlie dibroinides or bnnuo- 
livdrius of the oletin-beii/ols witii i)ot.is''iuin carbouale or baryta 
water; (2) by gentle oxnlation of llu' o!,diu-!u n/ob with juUa'-siuin 
permanganate; (gj) by nuclear syntiu in the ai non of alkyl- 
magiusiuiu haloids upon aromatic oxy-acui c-tem and o\y-ketoiies, e g. 
l,;ll:,Ol(l)ll)( 0 ,K C^ll^ClIiUlD.l oill iOI;,C. On luatini,’ 

With dilute sulphuric acid tlie 1, 2-plienyl-gi\a ols split oil water and 
h'liii aldehydes and ketones, tlie pimiary-stCiaidavy and primal y- 
tertiary glycols becoming aldehydes without tiampositioii. and the 
(li-sec(mdary and secondary-tertiai y glycoK luionimg ki toius. or alde- 
hydes, with migration of the phenyl gionj* tl iiiemau. C . nio;. 1. 13;;). 

Slyrolene* alcohol 11(01 l).tH.d dl. nult^ at 

*’/ . at ^ 3 and is obtained lioiii ^tyioi dibioinide by the action 
"i a potash solution. Dilute nitric acid o.nuIims it to b ncevi-cai/'incl 
and lk)i..oyl-jomic and 216 , 29^). 

Heated with dilute sulphuric acid, it become'' phenyl-acetaldehyde. 
Hy the action of O^ptt cent, sulphuric acid two molecules arc coiuleiisod, 
fn / 3 -plienyl-naphthaliii {q.v.). Methvlene ether, lci>. 218 , fionr 
phenyl-glycul luid f(»rmaldeliyde (H. 32 , 5(»N). 

Sym. phenyl-methyDglyool C^ll^t li(Oli).i llddH.i 11;. u-imHiiii- 

m.p. 57'3 ^-inodilicatioii, m.p. ud . Ihis glycol occurs, iiko 
bmo-lH’jizoin, in two modilicatioiis, generated Iroin the con espoiulmg 
"nioiiiide (from n-propyl-bcn^^)!). Hotli inodilications, on boiling 
^'dh dilute HjSOi, yield phenyl-acetone, and. on oxidatiefn with UNO,, 
l''";;yl-mcthyl.glyo)«l»fi 48 , 849). 

unsym.^ plwnyl-m#aiyl-|ly«oI C,H,(CH,)OOH.C»,() 1 I. m.p, 41°, 
n^piliods i (uid 3; yields on heating with dilute 
'HbOJiydratropic aldehyde (C. 1907, 1. 1578). 
i(v,J 8-propylene^lycol C,H*( ri,Xll(()li),CHA01H, b.p.i, 

> 3 eindi.phenyi^,MtttyleneHflyoolC*Hj('lI,.CH,.CH(C) 
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b.p.j4 178'', arelf^nned by the aelion of phenyl- and beii/yl-inagnosinm 
bromide respectively, upon glycerin-a-monvchloio-hvdiiii (C. 

If. 17S2 : 1()07, 1. lod.l). “ “ • 

Sym. dimethyl- and diethyl-phenyl-glycol C^Ii-C H(UH).( (OlliK' , 
m.j). 03 ’ and 7S '. by method 3. On In-ating watU dilute lIjSO, tin \- 
pass into dimethvl- and dietliyl-phenyl-act't.ildeliyde respective! v, wiiii 
“ i)henyl migration ” (('. 1. 1335). 

Phenyl-butylene-glycol (',jlfjCll(OH)CH2.(‘H.^.('IIo(OH), melting at 
75^; is obtained by reduction from benzoyl-proj)ionic al<leh\aie .md 
benzoyl-pcDi)yl alcohol. , ' 

Phenyl-iso-propyl-ethylene-glycol ( '^1 !;,( Tt (( )H )( 1 1 (01 1 )( 1 1 (( 1 1 3 

melting at 80 and boiling at results from the rerjuction of Iv n/- 

aldehvde and isd-butvl-.ildehydic ^ ■ 

Methylene-m, p-dioxy-benzyl-glycol 1 ll,t lie dli 

(:n.,(()ll). melting at 82 , and niethylene-m, p-dloxy-phenyl-ethylenc- 
methyl-glycol (CII.^o.p 3. 4 ( Jl.,.( llfOH).t Il(OH).Cjl.,. melting at 
lor, result from the ai tion of KMiif), (H. 24 , 3488) uj)on siijnil anil 
Go-.s'u/ro/. The corresponding gly<'ol>, melting# at 08 " and 88 . arr 
<jbtained from aniilud, cngcwo/, and iso-iU^cnid. 

Stycerine ('gH..('H( 0 ll).Cll(()H),(Ti. 2 , 01 T a rubber-like mass, n 
obtaim'd from stvrone bromide and cinnamic alcohol, llb.i, 

CHlir.ClH.OlI. with j)otas-ium pt rmanganati^ (H. 24, 4491 ). 

Phenyl-alkylene oxides <iie obtained (roin the halogen livdini' ni 
the phenyl-glvcols by treatment with alkali. ( )n heating by tlunnsi 1\\>, 
or by warming with dilute sulphuric acid, they an' convi rted into 
aldehydes or ketones (C. 1905, 11. ihiS). 

Styrol oxldeit />//<■;; oxnlc bplH( 11 b.p. 141 , frnm 

phen\ l-glv< ol-iodo-hvdrin and c.iuslic potash ; gives pheiit i-.u • laM' 
hyde and diphen\l-dieth\ h ue oxide with dilute ai ids (1 , nio8. I. 

Unsym. phenyl-methyl-ethylene oxide ( J (pb| !.,)(' ().(' 1 1 ,, b ] i 7 
85" 88 ', converted into hvdratropie aldehyde wilh (lilute .Ktids or oii 
heating alone (H. 38 , 14O4). ^ 

Sym. phenyl-methyl-ethylene oxide ( ^llji H.O.f H.€y 3 , b.p ,5 o;'. 
|/-Phenyl-propylene oxide ( ll/ll.().( Ho, b.ji.jj p.C -98 (< . 

Haloid Esters of the Phenyl-glycols. («) Halogen Hydrins. 

.^articular interest is the behaviour of the halogen hydrins of [>lieiiv!- 
glyrols in the presenci- c»f silver nitrate and niercurir o.\i<le reaper' 
tivelv- While causth alkalies transform tln in, 4s abovi* nn ntiomd, 
into the corp'Sponding alkyleiie oxides with elimination of hydi"g'>' 
haloids, the action of silver nitrate, or mercuric oxides with the > 
elimination, produces aldehydes and ketones respectively, willi 
tion of the pheflyl group (Tiffeiieaii, ('.*1*^)7. I. 1577) : 

# sc |l l| 

' t^iat in these ^ranipofitions the splitting off o/41I 
piace attl|p sapic carbt^n atoirt, is indicated by* the fact ‘ 
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hydrin ethers, treated with mergurie oxide, also pass into phenyl- 
vinyl ethers \vith nirgration of thy pheind (t. 190S, 1 . 828) : 

.CII90C,II*CH(0C1«J.CHI.CH3 .L> c^h.OCH : c/^^3 


a-PhenyKthylene-/ 3 -lodo-hy(lrin H(()ll).( H,I, b.p.i, i^8"- 
152°, xvith dei'onjposition into HI and aceto-pheiionc ; formed from 
slyrul jiv'jth iodine, and yellow HgO, in acpieous etheric solution. 
The isotjiefie a-phenyl-ethylene-a-iodo-hydrin ('eHj^Cin.t 
m.p. 79^ is obtiiined by ^le attachment of HI to sts roloxide (C. 1008 

1. 42, 1777). ‘ . * 

jS-Phenyl-propylene-glycol-a-chloro-hydrin (TjHsfdljif (OID.rH.Cl, 
h'P i7 formed by the a<'tioii of ( gU.Mglir ujion cliloro-acctone 

and of CH^.Mgl upon a> chloru-aeet«)-pln-none, or 1 )\' tiie attachment 
of hv.iH)-rhloroii!i acid to isopropein l-ix n/ol. 

Bfomo-hydrin, b.p.,j, i jiy lodo-hydrin, b.p.j., 145 (C. 1907, I. 
1200). 


Benzyl-glycoi-ciaoro-hydrin ( '.H^f il.,('H(OH).(:H,/;i. h.p..,, 153", 
by the action of ( gHyMgHr upon epi-chlom-lu drin ((', loo.'^, I. 830). 

(M Dihalolds. — riK.se are fbriRod b\- the attachment of lialogens 
to oletin-l)eii/ol>. In tlu- dibromitles of 'the olelin-jdu nols, and their 
ethers, as jn tlie oxy-j)^enyl (or psemjo-j'heiiol) haloids, the bromine 
atoihoccupying tin- u-jxsition towards-the plieuyl group is \ erv molhle, 
and by treat mt'ut with a(p>eous acetone, sodium alcohcTite, jX)tassium 
acet.tte. aniliiu', et<'., it can be easily replaced by the groups OH, OC.2H5, 
0 ( (Ot II3, or NflC.^-Hj. The action e()uceinrat<d nitric acid upon 
these dibr(.)mides is peeuli.ir, tlu' a?i’1llr(j»ine atom migrating to the 
nucleus, and a-ketoiics being hunu'd. jlus auethoPdihromide vields 
(nr,())Brr,^l 3 r{).( HHr.( H, (H. 38, M3S). 

Styrol dichlorlde, a. CJl^d IH K'H,,C1, Ihpiid. 
Styrol dibromide, m.p. <>0 . Anethol dibromide t ll.dH'gH^CHBr. 
H 1 1, m.p. 05 . Iso-safrol dibromlde ( 1 1 .gObt H LI 1 1 Br.( 1 1 Jh Cl L, 
28,2719). 

. Phenyl-ofhlkyl-amlnes. - riiese ('<unpouuds have attained great 
‘inp^Ttunee sirffe it has been found that adr<‘nalin, a body of great 
PbSiologieal signilieanetg belongs to this elass of eompoimds. these 
suxstanees are obtained (i) from phenvl-gheol halogen hvdrins by 
witli amiiK's f (2) bv ii'duetion of the aromatic amido- 
* ‘’-XN -aeid nitrih's. 

%nyl.oxethyl-amine (\H^CH(OH).CH.,NH„. The ehlorohydrate 
iivl" ‘^^.^77-’. the jiicrate at bVCb liy reduction of mandelic acid 
' rikjvith sodium hinalgam (C. i()o8, I. 450). 
b ,/‘®®‘*'yJ-amWo-2-phenyl-2-propanol ('eH5(CH.,)('(OH).CH2NHCH3, 
(Oll)^ ( /l N i 1 i -niothy l-amido-3-pheny i-2-propanol C^H jC H C H 


isoIat<’d from A/'/u’./ru cK/g./rrs besides the stereo- 
1 bsiudb-ephedrli (IT 22 t 1823). liy heating with HCl, pr 
'^’j|h>klridc, thty can U’ converted into each otluT (tC igio, tl. 
chlori L, ■ ^ <^hlorph¥drates d<‘comi1Bsein dry heat into f^'thylsuni|ie 
o propio-pnehone (C. 1785),. ♦ ^ 

t L; II. . ' 2 B • 


t method I (('. 1905. I. 232), 
^*-Wedrtn( Jfjt, H(OH).{'H(NHK'H3).('H3(5),iii.p.3(iL^<^^ 
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NHo- cTvstalline moal, moltinpj at ioi° with decomposition, is 

formed hv tlie n'duetion of amido-ac(*to-pyro-catechin or of pioio- 
cateehin- aldehyde -cvaiio- hydrin with sexiinm amal^Min {('. kioS, 
I. 4 ;o). 

Adrenalin, supriircnin {110)2[^^, II.,, 

rn.p. .diout Jif)^ with di-compcoition, was isolated in looi by J. 1 aka- 
mine (C. Kjoi, II. i^y\) from tlie extract of suprarenal capsules. wlK iire 
the nann- (Latin rmes, kidnevs). It is of great uh\ siological and jiliar- 
maceiitieal iniportaiK'e, •^ilU'e even in very simdi (piantities it products 
a gre.it increase of the blood-pia-ssure and a contraction of tin' jh li 
pheral blo()d-\'tsscls. 

Adrenalin is o|)tieali\- a('tive. its sjiecitie rotatory power for D bcini; 
— 5 PS • It disxilves with diflieultv in water and the organic solvents, 
l)Ut easil\’ in aeiils and alkalies. On heating with NallO, it deceni- 
poses with (dimination of methvl-ainine. Mi‘th\ lation, and siibsecjiient 
oxidation, jirodin'e \-er.itri<' acid. This settles its constitution, wliidi 
is eonlirrned by synthesis. I'he latter starts from chloraceto-pvro- 
cateeliin (obtained from ])v ro-e.itei bin and chloracctyl chloride), which 
vi' ld> iinutivi' adrm.din 1)V transformation with inetlu l-amiiK' and 
rediietieai with A1 amalgam (1’. St'dz, IT 37, 41 . fo i 1- !• .JLv : 


|ell 


;i;. o(,n,n /CodgNlKM, o 11 ( 011 ) ui.s'ia li, 

).t,ll,'eoH -- ►C,H,{ 0 H - - >(,H, ()M 

L,,on lOH Ion 


The rae.-mie a<lrenalin so obtained can be decomposed into its 
opti( all\ at tis'e components by means of its tar.trati'S. The U\'e- 
moditication agn< s in all lU properties with the natural product (/. 
phv'siol. ( It. 58y i^oi. It is reinarkabh' that the ])hysiological eliects 
of ia \d-rotator*,' adrenalin are .about lifteeii times as great as those el 
tin- dextro rotator V inodiln ation. 

A number of derivatives, «,f .ulreiialin have Ixa-n olitainoil s\iitlicti- 
ralbc, .tiid some of th- in show similar phvsiologi< al effects. 

Adrenailn-dlmethyl ether (( H(()ll).( Ii.^NTfril„ in.p 

1 0 \ \ and adrenalin-methylene ether ( 1 1 .^(t )) .( J l^f H(OI 1 ^.( H .,N I H 11 ,, 

rn.p. '/L, are obtained from tin- brorno-hydrins of tlif correspoiidintt 
oletin-phenol etliers, bv transformation with metliyl-ainino (< . tui", 
1 . jr r5). 

(j) lTn:NYi-ALc,oHor. Ai.dehydks. 


Just as two molecules of acetaldehy^lc condense to aldol, so tin 
nitro-ben/aldehydes combine with aeadaldehycle, under the inlhnnH^ 
of very dilute sodium hydroxide (2 per cent.) !o the correspond jiT 

ayiols, tin- nitro-phenyl-Iactlc acid aldehydes N02(\H4('H(()H)(H T h - 

whicli unite with an additional inoh'cule of acirtaldeln'do. l)ehy<h'ding 
agents, anlivflride, convert them into the corr<‘spon( nks 

nifro-cinnarnic aldehydes (1>. 18, 719). . m 

- 0-Ofy-mandellc aldehyde, o-oxy-phenyl-glycol aldehyde HJJI-l « ^ 

CHff)Hl(dl(), rn.p. fq", has In-en^btain#! from cuirmrone dicln<»M 


i by splitting up witji sodium acetate (A. 313, 96). , .1 

Phenyl^ycerin aldehyde r 4 ff 5 (Tl(OH)CHK)II(CHO : its 
acetal, m p. fh"", ijf frtnnod by ♦oxidation of cinnamic aldchyth'**' ‘ 
with pcTmanganatc ; phenyl-hydraKonc, rn.p. 170® (B. 
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Phenyl-tetrose CcH5.rH(()H)(:H.OH.rH(OH).rOH is a colour!* ss 
s\ riip rosiillin^Hroni ihi'rodiu^tion of plii-n\ l-trioxy-buU ricarid lartone 
Its phenyl-hydra zone iindls at 154 


(4) PiiHNYi. Kkiui.s. 

Aceto-phenone alcohol, hcnzoyl-carhinol ( gilr, .('(). (Ho. OH, cry- 
stallises from water aiuPdiluto alcohol in large, brilliant Hakes, which 
contain water of ( lystallisation, and melt at 74 . it crystallises from 
ether in shining anhv<lrous plates, and melts at Ny . It is {jrodneed 
in the oxidati^ni of j)h<‘nyl-glycof , and from its chloride, oi-( hlor.aeeto- 
plienone, bv its coiivetsion into acetate and saixniilnaition with potas- 
sium carboiiatt' (13. 16, upo ; 39, 22(^1. Also from to-diazo-aci^to- 
piieiioiu' b\' im-.ins of dilute HoSO^; and bv the actimi of })en/<me and 
Aid;, upon acet\ l-glvcolic acid chloride (A. 368, Nt). 

VVhen distilled it decomposes, with formation of bitter-almond oil, 
beintt u ketone, it forms crystalline c<im}>ounds with [trimary alkaline 
sulphites. W'ith.hvdroxvlamine it forms an oxime, nuhinc at 70 ; 
with j)henyl-h\alra/in, a phmiyl-hydra/one. imp. i u ; and frather. the 
osazoiie of plnuu l-gK oxat LikV a< et) l-carlunol, it reiim.e^ a ('old 
aiiiinoniacal siher or copper solution donning b* ii/aldt hyde .md ben- 
zoic a(id), and is (cxidised to mandelic amd ilk 14, 2100). Nitric 
acid oxidises it to j)h(‘nyl-glyoxylic a(id. it yn Ids cyano-ltydrin 
with ( Nil, whi('h then h,<nns a-phenyl-glyc(Tic acid, or atro-glyceric 
acid [q.v). 

(NUitao.cHjV- o- CH, 

Bis-methyl-benloyl-carbinol j ! ,melt- 

('Hj — (> C'aH lIa'syH^ (.p 

iii.g at i(|2''’, is formed from ben/oyl-carbiiad with nieth\l ah ohol a.nd 
ludroc'hlorit' acid (H. 28, i Kub 

Benzoyl-carbinol acetaie (\.,H.d (^ddL.(b( (H H.; un its at .pi and 
kails at 270'-'. The benzoate inelt'^ at 117 . I'he phiux: ether melts 


<U Chloro-aceto-phenone, />/;(•«.<( y/ ehUanie. lunzcyt-caifanvi ch!e):Je 
' ftllsf (H'H A 1 , melting at y<)‘ and boiling at 2 )5 . results fnun the 
'klarination of boiling aC('to phenone (H. 10, ib ’.o), as well .ts liom 
k<'i'/('Ue, ehloracet\ l ( hloride. and ahmnuium . hIoitd<‘. 


ooBromo-aceto-phenone, /)/;c>j(u \/ Ineonuir t ^H^^ lidh, nu liing 
attacks the mucotis m(ilhibrane (put*' powa ifulb , It is (duained 
k"ni aeeto phenolic and bromine, also Im heating dibiaunatn -la* linic 
-I' id witli water (B. 14 , 1248). An excess of alcidndii' ammonia changi's 
to iso-tndob -a hydra/.in derivative. With inelhyl-cthyl sulphide 
‘t combines to phenabyl-methyl-ethyl-sulphinlum bromide ( Vl.dAX HoS 
'll)!! 2H5)Br. which mav be split up int(» optieallv aetiv*' eomponeiits 
b UK'ans of bromo-eamphor-snlphonie atid t^ec' uns\ni. sulphur 
iqoo, II. ()()o). rh<‘ acid amides and thiamides chang<' the 
^ laloifl .leeto-phenones into oxazoJe and th;az<'!e ddixatnas {q.v.). 
h i (jf alcoholic ammonia, phcnacNl bnunidc passis into 

''•jybdihydro-pyra/.in, 

j J'^'*®"Chloro-aceto-phenone ( (^(dl^t j, and <u bromo- 
p containing the hydroxyl group in the ortho-position’, 

30 htilogcn hydrtdes, and become cumarom' drrivalives (B. 
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(u lodo-aceto-phenone, phenacyl iodide ('elJ^iOCligi. ni p , 

from to i-'liloro- or hromo-at'otti plionono with potassium iodide (( . iSimi, 
1 . 53c) ; H. 32, 3,)Jh It forms witli nitrile ; 

(o-Nitro-aceto-phenone CrI l5C()CH..N().. m.p. loS". rids i^ .il ,, 
olnained from its dimetln l-aeidal ui.]>. so 

(B. 36 , J33S). In potash it dissolves to form tlu' salt CtjU^fO* 11 ; 
NOOK. Slamuius ehloride rediu'e> it t.e - 

co-Amldo-aceto-phenone (\;IP.( ().( llo.Nll. whieh is unkiio\Mi 
in a fret' eondition. I'he ehloroh\ dr.ite '(\,llr,.t O.ClU.N'lIJii i 
meliint^ at iN.’, , is htrmi'd when tlie i>o - nitroso - aeeto - plieiinn, 
is rt'diu ed with tin and h\ droehlorie acid (IP 28, .23.1), or 1 )\ ih, 
lireakiiiL; iij) of f^hthiilimnui-Lictbi-phtnunc C^.i i4(C( )) oN 1 K'll ^( ( )( J I. 
with eonet iitrated ll('l. i'he free <,> - anddo - aeelo - ])henonr e 
imstahle, like the a-amido-kt'tono ol the ali))hatir series. 1. dil- 

ated from it^ < liloroh\drale w itii XallO, or ammonia, it imnii di 
atel\- s})lit> (»tt watt r and jkins(> into di plmw! - dilixdro - p\i >z:k 
^ whieh is aPo olttaintd, with small (piantiiii> 

of diphenacyl-amine d ,,1 1 d 0( I iJ.A H . m.p. 73 . l>s tlie atiion 1: 
ammonia upon to i)romo-ae. to- j»ht none. 1 h ating w ith I i( 1 laaieiK i ,iii ^ 
the ehlt)roh\dratc, W'ltli i-.v* t-.», (»| NalP) it htses water, and t .i-i'r, 
[las.st.'s into a base I'^oiiit iii with dipheiu ldeh\ <lro-p\ ra/in. piob.iii. 

Ml '<".11,): ('OH. *''■ 

so{iium nitritf tie- <o-ami<lti-.i( « to plifiioiie t Idoinle yields to diazo- 
aceto-phenone, hniz^ylHiiaz'-mitlunic (', 11^0011 fo )). 30 , win :: 

also results from bi n/<*\ l-at ftoiif <ha/o .in)i\dritle b\ sjtlittiiii; lie 
with .immoiiia. Dia/o-ai i to pijt none. on bttilin,L( with tlilntf 
is (let ( impo^ftl into anti b< n/t»\i-( aii)inol. W ith lotliiif it viil e 
(ij-di-iodc-aceto-phenone \\\ . : 'vith Kt N it fttiins .1 potas- 

sium salt of phenacyl-azo-cyanide lj.( ( x H : N't toltuiii- 

t r\ stals, m.j). yz with th 1 tmiptisdion. wlm h. with M-l i' 

phenacyl-azo-carbonamide t ^ll^t oi ll^N ; N< ONIL. m.j). ziy wid: 
di etanjxtsiiion (.\. 325, i } i ». 

w-Methyl-amido-, dimethyl-amido-aceto-phenone, and (o-trimethyl- 
amido-aceto-phenone bromide <\,ii,( {)( }i.,N(( il.,)p,r are LM iii i i'd 
fr<»m })hfmit \i biomiilf wath mt»no ,<h .and tnmtiliyl amint- M 

l. 

oj-Aceto-phenone-anilide, pJu nnyl-.niilidi- ll.NIhidv 

m. p, <) >, , from o>-bromo-aceto-phenone .md aniline (Ik 15, 
l>»‘ t ondfiisid ti> a [dienvl-indol (Ik 21, 1071. ji(»o. .! 3 o 3 )- 

p-Amldo-benzoyl-carblno! Ml. i,i «H 4 < ()( Il 2 ()H. m p. 
olXaini-d bv traiisfonninf; a bo<lv ol>tainfd svnthetit .dls' fiein ' 
anilide and t lilorat ft\ I rldorith- l)V means of AHi,,, \'\/.. p-at iMiuid"' 
pheiiaryl r hh.ridf ( H ,( ON I K 1 ,( ( M 11 1. m.p. 21 (Ik 33, }', 

a-Amldo-proplo-phenone ( IliMPdCIl.,, t liloi"ii\ 

m,[). i'3 j k In' redut lion of iso nitroso j)roj)io-pl)en‘>ne, or from |ilid' d^ 
alanvl < Idonde, Ix n/ol, and AH 1,. lake ni-amido-.ieeto-l>heii<’ii' ' " 
free base liberate's water and jiasses spontaneou^lv into 2 , ') diind»>^' 

i, ba/i7dir«yCt/i7iy^ro-/>yn^2i/t ('dlst:' 

l{( 1 generates, besides some of tlie original amido-ketone, tlu- i^'>uur‘^ 
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a-amldo-a-phenyl-acetone (,ll,( ir(\ir^)( 0 ( ir,,, which may he 

tamed by rcdiictimi of the iso-nitroso-phcnyl-ac, tone fH 41 ?. . > 

Phenyl-acetyl-carbinol r„l l,( 1 1 (o| i „ < !, H i, , ‘ \\\'. ' V ' 

o-Benzyl-amido-acetone ( «ird ll..( h (k n i. 

lj-nl(re-p4nyl-]ilc;«olii7,,f|7e!^^ 

(liifts of ()- and i)-inlr(.-l„-n/ald.-h\(l<. and a. vion,- n, th.- nr ^ f 
very dih.tc XallO. Ify |.,.,h,,y w„h water or by "e- of'vHIO H 
(i-nitro-ketone is convened into ) with rei,,i,o„' , 

and ^'n'l (P. 16, lobM. See also Xuro-hen/v I,. I, ne-, ' 

„eChloraceto-pyro-caiechin (OH)., t (yiia V k n , a 

from pvro-ealerhiii and ehlor.iceir I cldori.le \ |. hU with ,n, tli I ’ 

n-methyl-amldo-acelo-pyro-catechin |( )| 1 1.,( ' j | .< ( x [ | \ , 'i T"' 

hvilratd', ni.p. 2.^0 (Pi. 37, *• - •> - Ho.ddoiu- 

K < II, a l{,()ir, m p, .,„e 23 , 

^-Amido-proplo-phenone < »! I.d < K 1 1 1 1 1 1 „ chi, .roln .Irate n, p 

N.iHO >> the fii r base as an oil (}’> 41 , ’ i i) 

y-Amldo-butyro-phenone < «H,( O ( Il,.( IH i ll .XH . is imstaMe 

it pass,-s S|xmtaiU'o,idv ini,, .>-,V;,7;v,'-Syne,’n: I'.il.r’ iB 

Jl, 51 , i) will) hhi r.uion of w.n. r, .\ siniil ir ,1, 1, , ,ir • 

S-amldo-valero-phenone i „ll.( ( )( li, i n , , n , n xii' J’’ 

.leid, whn^ n eanh r' .ln.I .f 

t'yruln,. On tin- .ither h.ind, c-,o„„/„ ,„Ar,. ^,y,;, , Ji;;, oy'ify; 

no tt nd('nc\- to 


whose rlili»rnh\,liate melts at I’sp, di 


<’il \'ol.itiic in st 


■ on, aiiil lias a 


d>ht nffwaler. The five lias.- m an 
(ulniir (M, 41 , jei ji. 

Triphenyl-acyl-methyl-amine !,,< ( )< 1 1 a n \ ,10,,, a^ ir.t 


( 4 ) I’urNvi.-AiDiHvin; Kmom-s. 

'< Ketone-aldehydes. Phenyl-glyoxal, (^1,. 

in, ’"it",? .d.lehyde boils a, 

nit, ‘‘ P*’>^‘^tratmK <id.>ui. It is .Ttained fivnn its 

i, „„ ^"'Phnne ,u.„l ,H. 22. yys;)- .Mk.du s cony..rt 
'"""■■ill inst as i' T '"'''l''"'""; /'••nude c.m.h nses it to heiiAnl- 
dth o ben/.ddehy.le to ben-.oin. I, yields .p.iii- 

‘""I' Oii.v('(».(riih„, 1,1.,.. jo Ik' ij 

‘"'Wchloro.n.M.iv' /"-Dlbromo-p-lodo-acelo-phenone (ih 24 . .j,);). 
0 nitro-aoeto-phenone medts at 73 (A. 221 , ^28). 
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bromo-o-, m-, and p-nitro-aceto-phenone melt at 85'’, 59°, and (),s 

(B. 20 , 22 o \ ; 18, 22^0 ; 22 , 204 ). 

Iso-nltroso-aceto-phenone, ht-nzoyl-formoximc C^I Ir^CO.rH{X.Ol i) 
111 . 11 . 127 . is olit.iiiR'd tioin accto-plu-nonc (H. 24, ijSj ; 25, ;.| 5 () ; 
A. 358, 5 ()). It forms diplunyl-pyra/.in [q.v.) by n'diiction. Phenyl- 
glyoxime C^II^C'fNOlB.C 1 1(N()1I) is known in two inodiru utioiis 
(compare bcnziU' di(>ximcs) ; 

r c ii (Xn,.c'- (Ml 

N.OII X.OII HO X X.OH ’ 

Phtiivl-ainphi ^hoxiiiir. in.i>. lO.S ‘ I ’hcnyl-aiiti-glyo.xinu', in.p. iSo ', 

Phfiul-amphi-^ydvoxime is proiluccd when hydroxNiamiiir ao-^ 
upon oi-dii)romo-acrto-plR-noiU‘ and iso-nil r(»so-a(a'to-p]u'noiu‘. Win n 
treated in absolute etln r with lu’diax ldoric acid j.;as, it ehani;es to tlu 
anti-m»Klitu'atioii, \\hi( li reverts to tin- .implii-modiiication 1)\’ re( i \- ^tal- 
lisation from inditkrent >ol\rnt'^ (B. 24, 4-P17). See aCo I’litiixl- 
furuxane. 

a-Phenyl-glyoxal-phenyl-hydrazone ('Jfd‘(NNHC„H^)(Tf( ) (?), m.i) 

142 ', from ])henyI-L(l\'oxal with phenvl-liydra/in, .ind the /^-hydi a/om 
br.H^tOCH : NNIK'.Jf^, two moditicalioiis ra^ilv converted into cadi 
other, m.p. l v'' and ir| . from beii/.ovl-acetic ai id witli dia/o-bni/d 

(B. 22, 2557 : 34, 2001 ). 

Phenyl - glyoxal - phenyl - osazone t oH,. . ( : (N . Nil . < ,,114 , ( ll ; 

(N,NII(\dld melt> at 152 . {>ee B»en/< »\i-carbinol -pheii vl-liN’di a/oiic, 

IT 22, 225^). Phenyl-glyoxal-methyl-phenyl-osazone melt> at 13: 
(B. 21, 25 (» 7 ). 

p-Toluic formaldehyde ( H ).Cll(( )H).^ un its at loi iH, 
22 , 25 * • 

j i < eiio 

Anthroxan-aldehyde <411^ | ' , nn ltinit at 72. is foiniol 

from o-nitro-i)h* n\i-ylvenl!( arid (IT 16, 2222) (compare anthraiiile). 
/^-Ketone-aldehydes, i nmixl-dcito-fqu-ninh' , <»i Ih'nzitxl-acitaldt'hyJc, 

wa^ foriinrlv ley'arded .»s /^*ket. )ne-ald»h\<le. m whieh. as in foriii\!- 
aeetone, an iitRatm atetl k» tol, ow-rneth vh in -ai eto-pheiione, is ])i ( m at 
'rhi'. will, therefore, j>e •ii'.eu^sed later III < oninM'tloll with the ( Mill- 
j)omnb containing an umatuiated side ( ham. Tlie sodium salt "I 
oxy-niethyh in -at i to-pln man- and hvdroxvlamine h vdro( lilornh M' M 
benzoyl-acetaldoxlme (\,H ,.(().( 11.^ ( H : N.oll. melting at , win li 
acetic anhydride (onxa rts into ( vamn oto-phenone and .na tyl chloiulc 
into the i'.omeii* |>henvi-isoxa/olr. 

y-Ketone-aldehydcs. Benzoyl-proplo-aldehyde ( llj < dj 

Clio bolU .it 2 15 . 

( 5 ) rifl.NVl-I'AH.M I IN DiKKIOM S. 

a'Diketones, or ortho ilikctoncs, are produced from their monoNuncs, 
the phenyl-i'io-nit rosn-ketoiies ((ompare phenvl-glvoxal) bv disi illa' i"" 
with dilute a( id-,, or i)V digesting with amvl nitrit(‘ (IT 21, -C/' 
Benzoyl-acetyl ( 0.( 11^, boiling at 21. t , is a yellow oil witli a 

pe( ulnir odour (IT 21, 2\V), 217k). It is formed by the oxidation "1 
the two stereo-iM)meri( pln nybiuethyl-glycols with \();,1I (IT 43, 853 I 
Acetyl-benzoyl-aceto-hydrazoneCH^f ( ).C(NNH( (K H3)Cr,Hv l’ bTt - 
is dl^^olved in NallO to the sodium salt of a pseudo-form (B. 36, 
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a-OxImIdo-propio-phenoneQHs.CO.C : (NOf{).CH3,m( ltin« ,it n--’ 

results from the action of nitrous add upon inethvl-bci'izovl-amic ester’ 
or by the action of diazo-benzol chloride u|)on an alkaline solution of 
iso-nitroso-acetoue, probably with intermediate forniatioii of a olu nvl- 
azo-aleloxime (If. 40 , 757) : * * ■ 


CHsCOCft : Non — [CHjCOCt : N'OII).N : .NC.H,, - - , CH^CijC; : NOH)C,;H,, 

^-Oximido-propio-phenone, iso-nitroso-phcnyl-acdonc C J [eC : (XC)H) 
C()CH3, from i)lKiiyl-acetonc, witli arnvl iiitritf .ind sodium 

Phenyl-methyl-glyoxlme ('.HjC : (NOI!)C ; (.NOii,< h 

004 .-.Uev\ ^ 1 ..... ' ' .'I' '"-r- 


(A. 291 , 280). p-Methoxy-phenyl-methyl-glyoxime ( Hd) j c Rr 

-I).C(N()H)('H,. rn.j). 2of,^^ with d.Tomi>oMtion, i. fo, ' 


(N()II).(,(N()H)( rn.]). 200 witli dccoinjxoititin foT-mt d lx sid 

the oaTcsponding peroxide, m.p. 97^ from ancih..)’ v.uli nit ro’ii. acid 
(A. 329 , 2()2). 

Ihe or mda-diketoncs result, together with aceto-jihi none (i) 
from the decomposition of the ben/oyl-aceto-act tic ( stt i> (hi. 16 , 220-9 ’ 
further, by (2) a remarkable condens;ition induced bv sttdium alrohoi iti' 
(Claiseu, 11 20 , 2178). 


The ^-diketones behave like the ^-diket<»nes of the fattv serit^s. 
I hey dissolve in alkalies, dhis ilistiiiguishes them from tin' other 
diketones. They are coloured an inteiiM- red hy ferrit dil.indr 
condense to isoxazols with hvdroxvlamine (ll'21, 1150!. Tlu'V form 
pyra/.ol compounds with i>henvl-livdrazm. just like the nxv-m, thyl, ne- 
p-ketones. 


Benzoyl-acetone, < 7 \ 7 -<nYA)-/>//<unuic ('gllyfd ).('11,,.{T) CH na Its 
at hi hoA boils at 2ho 2^)2 , and readilv vdlatiliM . with’ steam It 
IS foruK'd from ben/oyl-aceto-acetic ester, fmm . thvl beii/.o.ite and 
acctoni', or ethyl .uadate and acid o-pheimne with sodium t ihvlate free 
from alcohol. See II 27, 1571. for the addition of (WII to benze-vl- 
aretniu-. See J. pr. Ch. 2, 48 , .pSi,. for the action of urea and guaimiin. 

llie ( u-compoiind of lienzovl-acetone give- witii s('l, thio- 
H’lizoyl-acetone SKdlfTf K'l m.p. ; withs.d'l .Vditliio- 
tvn/f.yl acetone S,;(d{((d)(R,)(dH;jl,^ llS n;,! R . . 9 
0-Nltro-benzoyl-acetone, m i>. 55 (A. 221, ^ ^2). Benzoyl-nitro-acetone, 

n tho f,,i-m of Its oxime H'R,. results from 

•>' nzylidene-.icetniie when treated witii Nd>,, (lb 36 , y>2l). 

.. butyryl-, iso-butyryl-, and valeryl-aceio-phenones boil at 

on ^74" (-4 nun.). 170 (20 mm,), a.iul iS.; (^,0 mm.) 

d>. 2U, 2I8 i). 

Phenyl-acetyl-acetone r„lf,.0., ( .n.s f ll^o '.(■ll.,.( 0 ( II „ boiling 

(iecomi>t>sition of jdienvl-af'et vl-sUa to-acetic 

^‘^ter (IP ig^ 2IJ7). 

•he hdlowing is a y*<liketone ; 

^ Aceto-phenone- acetone, phnuuxl-dcd'nr TgH.vbd.f'R ..('R ..(dh 

Veil* aceto-phenoiie-.icet«a-at t tit' t stt i . It is a 

<nl, l)oiling with deeomposifion (H. 17, 273''). 
furfi y-<lik(done, it ran split olf water and yield j'henvl-nu thvl- 

•*>'•■ I phen \ 1 nu th \ I-}n I IS T 
I j,S . ^bi®*^y*“niethyl-trlketone, jdu 'nvl-tiiketo-bntaiu'. b.p.„j 

hvdr ^ ^ *^’<J(iish-yeIlo\v oil. combining t'asily with waU i to a toKmi lt ss 
it for^ at 54'’ 58'’. With acetvl-acidtuic vind simil.n bodies 

>ms addition products. It reduces copiHT salts, rhenyl-lrikoto- 
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biitano was ohtaiiud by tbr (iisinto^Matioii of its dimethyl-amido-anile 
N(',jII-N (( H., )rn.j. in.i>. ()<)’. foniud from l)(‘ii/n\i 
acetoiu' witli nitroso-dimothyl-aniliiu'. With dia/o-bcii/ol, b(n/(i\l- 
aca toiu' forms phenyl-azo-benzoyl-acetone (',d I^f ( )( (I IN ,( J I ,)( ( ){ li,^ 
m.p. ()() . Witli UNO. it yivcs iso-nitroso-benzoyl-acetone ( ,dl ( ()( 
(NOI l)('0('Hy, m.p. IJ5 . rids f^ivts, by ri'diutioii with /mu .md 
suljdiuric acid, boiizoyl-amido-acctom'. and this attain, treated wnli 

UNO., yives benzoyl-acetone-diazo-anhydride x ('( Ik ii 

Tins dia/o-aiihydiid(‘ is s]dit ut> bv ammonia into acetir acid im,! 
diac'eto-phenom*, and bv boiling,' with water and transposit k in imi, 
nitrof.:en, ('0._. and benzyl-methyl-ketone (■.dl Tlld 0( 11, ; f(*r fuitlMi 

traii'-formations. s(>e I it t« rc u vc lie (-omjxKmds ; a h -dui j h {\, 

325, i.y). 

Phenacyl-diacetyl-methane ( ,dl ,( < )( 11.3 11(< t H 11,1,, m.p. 5s , jmni 
jihenaevl bromide an<! '-odin m 'at « t \1 'acetone •. i-' l)oth a I , p and .1 i , p 
diketone, aial tie retore \ iel<U !)oth I'-oxa/oN and pvra/t-ls_ .is \\. !i 
fnrfnra>U"s m\k\ pyrtids (( . kh-j. I. iioji. 

Tetraketones. Benzal-bis-acetyl-acetone ( ,,11/ H ( 1 ((( ( )( 1 1 , 

results frean the condt n-'atnai « d bt n/altleli\'de with at a tyl-ac 1 1< an m 
the pre'^eiice of i)iperidm, and ha.s been <»bt.nn<(l m the -ix 
allotropic moditic at It *11'' (»f the k<‘to- and en**! forms with the (om- 
spondmi^ ers- and //anvs-foi ms (( . K)'"*, b 

(h) -I'.NK.M MN .\i.r<)i(()i. Acids. 

A. Monoxy-alcohol Acids, bln r)v!-al< <>h(*bt aibo.wln ac ids, hk* 
the aliphatic -ale t*hol ac i.R, are {•i"dntfd (I) bv the reduc ti**ii t.f tin- 
C(*iTes{)( mdini.,' ketomc .i< id- ; (j; fiom aldeh\ch - .md ke tones (P. 12, 

^^I5) bv the' addition of hyclrc'c \anic at i<l .mcl the pt .iiitic <■! the 

a-oxy-at id jiitiile; ( ;) fuan the c c >ri a -jh .ndinp ne ’nohalo,peii .n pb , 
(.;) from mis.itnratecl ni' *ncM ai bowlic acid-, e tc , 

a- and ^-Oxy-aclds. Almond acid, phenyl-glycolllc acid ( JI, 

*( 1 1( )i 1 .( ( ).d i , Is isc »me ri» w It h t he c re^e a line .le id >, ,md t he o\ V int t li\T 
benzoic; acids, i»r c arbmol-be n/c .i< a< I'b. it eontains an a '\inint 1 1 if 
carbcjii atom, ancl tln redoie, hke the l.ie tic .n id of fei ment.iti"ii, 
afepeafs in oil'' inactive, eleca.mposable-. ainl twai e)|)tlcall\- actna 
rnoelilie atioiis, 

Para-mandeiic acid, Dn/c/nr nuuuit ln </< n/, melting at I IN . is feiiiit tl 
(i) from be ri/.ihleh V'le, pnissic ae id, ami hvahaie hloi ic ac nl (Ik 14, 
ip()5) , U) from beii/ovl-foi mic ac id, bv redm tit»n with s,i,h'iin 
amalpMm ; and ( p fr'an pin nvi-e hlor.n e tic ae id bv bealinp il \f>th 
alkaln-^ (H. 14, .3 ;p), f t) as wa ll .is frttin fi;ohbrt»mo-ae e-to-phc iioii' "i' 
phe iiybglvoxal bv tin- a< tion e»f .ilkalie-s ; 

(;n,< (o lio (v,ii,.( iioii.( ().,if. 

I lie jer'Kluc tion of ale e. hoi ,mil l aibovvlic ac id, whic h c ()iii|>I< t' s 
it ' If e-xtra nioh e nl.iilv m tin - a< lietn eef e aiistie alkali nj*on beii/alii' h\'h , 
in the- case eef the- ee»nv« i sion of phenvi K^Voxal into ni.md< li' " 
proea-ecl', mtra inolea nlariy. See- be-hew for the- formation O If*' *' 
rnandeln; ar id from la-vo- and rh-xtra»'matnieli<. acids. 

One Inirnlred jiarts water .it 20 ! dissolve I5'f) parts of jiara'inaiuie i‘ 
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acid. Dilute nitric acid converts it. first, into benzoyl-formic acid, 
then into benzc>i(' acid. W’ln'ii heated with hvdriodic acid it hams 
phenyl-acetic acid ; with hvdrobrornic and hydnichloric acids chhao- 
pheiiyl or broriKHplienyl-acrtic acids arc formed. On the decomiiosi- 
tion of mandiFc acid i)y sulj)imric acid, sec C. 1^03, 11 . 284. 

l.dvo- and iL xtro-mandcUc acids melt at 133, . Tlu'y have equal, 
but ojiposite, molecular rotatory ])ower. Towards rea/^eiits they behave 
like t)ara-mandelic acid. L;evo-mandelic acid, natural mundclic acid, 
results upon diftestiiiK amv^dalin (q.v.) with fiimin.f.t li vdrochloric acid 
(1S48 : \Vohler, .\. 66, 2|o). Fermentation of ammoniurn-])ara-mande- 
latc with Pcnicillmm I'laucum destro\s the hevo-aeid, and tin rc- remains 
the de.\tro-acid. Schizomycclcn lirst de^trovs the dextro-niandelic acid 
in para-mandeli(' a( id ; the hevo-ac id remain^ ( Lewkowitscli, IT 17, 
2/23). Tla* direct sj)liltin,e: up of jtara-m.mdelic ac id into the (hwtro- 
aiid hevo-ai'ids can be brou;2ht about l)y the « r\>tallis;ition of the 
cinchonine salt, d'he mixiue tor,M ther of the dt xtro- and lan-o-acids 
(molecular (plant i ties) K^'^ults in the form.ilnui of inactive ])ar.i-mandelic. 
acid. When tin* dextr<»- or la-\’o-acid m heated in a tulie to pio it is 
converteil into the in.e five m.uuh hc amil. 

A dire('t transformation of the two actise forms into each other is 
ac('()in])lislK‘d as follows : - W ith PLl.^, d-mand(‘li( acid eivos l-jihenyl- 
(’hloracetic acid, and this, with Ml.,. i^i\as d-plieiivl-alanin, which is 
converted into 1 -mandelic acid bv nie.ms of HXn.^ (W'alden's lawersal, 
Vol. b). The transform. ilion «tf 1-m.mdelic amd into the dextro-form 
is dime in a similar m. inner (('. 1001^ 11. 2 ;). 

ih'rivativcs of Para-nutndclh Acid. Hie methyl .ind ethyl esters 
melt .It 52' and 34 (H. 28, 2sob Amide, m je 131 (B. 25, 22121. 
Hydrazide, ni.p. 13,2 ..eivcs. with HN<>._,, the carx- unst.tble .i/ide, which, 
in contrast with other c.uboxc'lic .i/ides. decomp<-s(s with alcohol into 
ben/,.tl(leh\'de, N 2 , .uid .dloph.imc acid (-td tB. 34, 2703). Methyl- 
ether acid, m.i). 71 . Dimethyl-ether ester, m.p 240 (A. 220, 40b 
Diethyl-ether ester, s.m ( 11. '>22. Acetyl-mandelic acid, m.]e 

X) . Acetyl-mandelic chloride, b p ,.2 i ;j ; amide, m p 112 ; anilide, 
m.p. 117-5 L' ethyl ester, m.p. 7 ) (.\. 368, 57 ). 

Mandelic chlorallde, m.p. S2 (.\ 193 , p b Diphenyl-glycolide 
DdT’fl m.p. 2.pt . from m. unit he .tcid in p\ iidm with 


phos^me (B. 35 , 3U.|2). 

Mandelic acid nitrile ( Jl-.CIK )H ( N Is .1 c.'b'urless oil, solidifxang 
jl • .\t 170 it brc.(ksdow ii into jums.^ic acid .md bi n/.ildch\'di'. 

Hke mandelic .icid, tin* niluh- is .iLo obt.ini' d m .1 l.evo- .ind ,i dextro- 
from wln('li, by saponifit ation .md lexti^al, .ictixa- m.uidelu' 
^^'ids can b<‘ jirep.ued. 

khi standing with fuming iiN'dio* Idoin- .u id it jeisscs into tlie 
; and, when heated, into j»lien\ bchlor.ua tie ,u id (B. 14 , 1007). 

'I'lldenses with ben/.ihlehvde in diltciant w.ivs; Iw the .ictum of 
j|j^’'m"lic (lihit(‘ HCl to H (H'Hp N)T,H, ,.'.md bv tlu- .u tion of 

; 11(1 to diplu'iivbox.i/ol and lam/vlidciu -m.mdchc .miide 

11 : \( (H H(()H)(\,H, (H. 29 , 207. R. 701 ; 35 , 1500). 

ni.indi li» ai id are irichloro-methyl- .md trlbromo- 
(OlLr r ( (:i.,(TI(()H)('JI,. b p..^, 1.55 . uul ('B13CH 

rn.p. 78"; these eoinpoimds are piei^ired. in .1 manner 
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analogous tn aretone-chloroforin, by • conibiiKitioii of benzaKlclivilc 
witli ('C 1 ,U aiul ('Hr.jH, bv nn‘ans of caustic' ]>otasii, or by tlic action 
of ('^..HjMyl^r ni)on ciilorai ; tlu y aic convc'i tiblc into niaiidclic a( id, 
or, bv reduction with /iiic dust, into styrol and hahiycn styrols (('. 

II. ; till l)()iliii^ with potassium carbonate* they dccompo-,c mt,, 

CHCl. (orCHBr.,) and bcu/aldchvdc (('. i<)oN, 1 . i 

p-bimethyl-amido-phenyl-trichlor-ethyl alcohol (f H <.i i j( i j 

(OlliCrij, from dimctiivl-aniliiu* and chlor.d (B. 19, V’5) i p-dimethyl- 
amido-mandelic nitrile 4 (\.H i('H(OH}CN, m.]). 114 , ironi 

p-dimethyl-amido-benzaldehyde (B. 35, ps;!). 

p-Bromo- and p-iodo-niandeiic acids nu lt at 117 and 17; ( 1 > 24 , 
007 : 23 , .’,407). 0-, m-, and p-Nitro-mandelic acids mi lt at i jo , m, 

and ijo (Ih 20 , 22o\ : 22 , joN). I''"r a pcculi.ir reduction produi i 
of the* latter, see B. 4 i, 474. 

o-Amido-mandelic acid, hydmidic acid Nll.r j C,;H ,( ll(( )I 1 )( ( > .ii, 
i-> not --tahle in a frc't* (ondition. It-' sodutfn salt ( Jl,N().,Na ■ 1 1 ,( 1 i'. 
formed m tin* rc'dnction of i>atin with sodium amalgam. l*ioni (dii- 
ccntratcd solutions of the sodium salt, acids srparate. 

Dioxindol, i<-a>nidn->ita)idclic acid lacianic ('* 11 , "I 

is also {)roduc((l when is.iim and /me <hist. water, and s(nnc lixiirc- 
chh 'lie <icid arc lx >ih d. 

Acetyl-dioxindol, mcltiuL: at 1J7 , is convertc*d b\- barvta water inti' 
o-acetamido-mandelic acid ( 1 I .( nNll ,- 11 / Hit dl)( < >.dl. 11x111117 

,it r }j , which also results fr..ni the redm tarn of ai ct vl-is.itinx .kkI, 
Hvdrioda a.i id or sodmm .imaR' am ( haiiLtc it to o\indol (jc ;i ). 

0-Oxy-mandeilC acid, obtained from -alicyl-aldeh\'de, pnis-sit an. I, 
and also from o-o\\ -phen\ l-.r;lv< 'wiic a* id. is .1 s\ iu|'y mass. An 
opticalK' active o w-maii' leli* a< id is form* d from hda m tet i a-ac. t.iie 
with H< N .Old s.ijx aula at loll i( . if^oj, (I. ji p. Its hhton' iinlt- at 
4*, ami bods at 2 ’,7 (B. 14, 1417, 17. <17;). p-Melhoxy-mandelic 

acid, from anis ddt hvde, ne lts .it (» ; (Ih 


(Ih 14, i<)7''i 2, 5-Dioxy- 


mandelic acid, imp. if’, with <le« onip<'sition. 1)\‘ reduction 
qiiiiu >m -7l\'o wlic .K id. 

Phenyi-chloracetic acid ( ,.H.^ ( lb 1 ( ( ),H. meltniL: at 7^ , 1 

wliell malldell' a* id Is liC.tl*d with con* eut I ated h\<hothlo 
i.u, , from ti i' hloio-m* thvl-plu nvb' arl.iiiol with KIb) (< 


roi.i) ; and bv ai tn-n **f wat« r upon its ihhuidc*. 


hhaid. t'Jl;,. 


( Ib 1.1 1 H 1, formed bv th* a* ti**n of B( 1., ujmmi man* 1* ‘he a* id, b"il ' >it 

1 25 ( 14 rum.) (A. 279 , r , 
Phenyi-bromacetic acid < iHbf < >211 un its at s 4 Its cai\i 
ester, bmlm^' at I f 4 (10 mm.) (lb 24 , 1S77). wln*u ln at«-d with ]>oMsaiiin 
( vannle be < otnes diphenvl-su* « inn ester, ( hlnridc, b.;*.,, 
nitrile, fia»m beii/vl < y anide ainl broimin*, when In at* *! aloin* b" "iH' ^ 
sMlb* lie , wln li ln at**d with p*»lassium « Vam<l«‘ it vn I'C ^tlll'eiie "i 
dn y ario diben/.vl f'/a*.) ; whih* with al< *.|iolic, potash st ilbc nc-oK ai 
boxvln. a* id or dipln iivl-malen a< id is pHulin « d. , 

Phenyl-nitro-acetic ester .uni phenyl-nitro-aceto-nitrile <r. d i"'" 

, 1 , ...aiuM, (;ii,( (NooN,.j( (),/ ai, .ui.i (N""N.e 

pheuvl-acetn .ter ami b**ti/vl ( yaiitde. with e thyl nitrate and ' 
al( 'Violate ; tin- free a* ids are very uustalde ; saponification with . n 
yields sodmm-phenyl-mtro-metiiane ; and rcaiucti'ai of soditump a'h 
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nilro-accto-nitrilc, witli zinc flnst, yields Iso-nitroso-benzyl cyanide 
CgH5('(NOH)CN (IP 35 , 1755 ; 42 , 197,0). 

Phenyl-amido-acetic acid ('ulI.vCiHXH.j.CO.Jd melts at 25^0. It 
yields CO^ and benzyl-amine when it is distilled. It results (i) on 
'tiT.itin/^ phenyl-bromo-aretic acid with ;i<]ikoiis ammonia (H. 11 , 2002) ; 
(2) on boilin{< its nitrile with dilute sulphuric acid (H. 13 , yySj) ; and 
(j) l»y the reduction (jf its o.xirnt* or the phenyl-h vdrazoiie of benzoyl- 
fdiinic acid (A. 227 , d-Pt)- 

By means of d-cainj)hor-sul]jhonic acid, or bv decoin])osition of the 
formyl comiiound. lii.p. i(Sr)\ with ciiichoniii or quinine, phenyl- 
amido-acetic acid has been s]>lit uj) into its ojiijcallv ai ti\'c conijionents 
with coclhcient I57--S . The I-acid is also formed on partial fcrinenta- 
tioii of the racemic acid with yeast (IL 41 , ijSo. 2071]. Us mcthxl ester 
melts at 320 Cyclie douhle-aeid utnide CellvCH CH.eyHj 

melts with (Ua'onqxcsition at 273 (P- 24 , -U Pd- nitnle is a vellow 
oil. wliii'h j^radually solidifies to <i (ry^talliiie mass. It i^. \er\- decoin- 
})osable. It results from the action of .unmoni.i u])on mandelic nitrile. 

Alkvlic and piien\iated idienyl-.imido-acetic acids are o])tained as 
the ri sult of the <n lion of methyl-amiiU'. .uuhne. and similar ba^es 
upon })hcnyl-]>romo-a«’etic acid (P». 15 , 2071), Marlin2 froni j'hein'l- 
l,)romo-ai-etic chloiide, a number (•! di- <ind f^olv-pejuidi >, like plieiivl- 
.itlvt yl-.y'Iycin, pheiiyl-ylycyl-alanin. etc., ha\-e la.-en p)reparcd 
340 , i(/o). 

u-Anilido-phenyI-acet!c nitrile C,,I 4 ('H(XH( J l-K X, m.p. 85 , is 
easily obtaineil from i>i n/\'li<h-nc-.tnihne and ju ussU' acid, as well as 
from inamh-lic acid nitrile with aniline ; on boiliiiy with alcoholic 
potash, it cornbim s witli V>en/aldeliyde to f< uni the f>t n:\J}Je}ie comj)ound 
of the t (urcspoiuliii^" acid <mudc : 

d,-,H-/ H(NnCsHdCN • C,H,-3 H<^ ^ 1 PdH:>>^'<dX : ( HC^Ho. 

ihf latter substance i> \(iv st-dde, and is aUo fornnd t>y the action 
ot K('\ uj)on a mixture of la n/vh<h itc-anilim and bcnAildchvdc 
dk 31 , 2( >()(}). p-Dimethyl-alnido-phenyl-anilido-aceio-nilrile d lib, 
^Cilljt U(X 1 U 13CX. m.p. ii-t (Iv 35 , .;572i 

Urethano-phenyl-aceto-nitrile ( ' k:C dl X, m.p. S3 . 
hem inamh'lic acid nitrile with uietlmne and /im chloride (B. 34 , p"o). 

01 tl.r .d| >ii\ l • el\colhc .i« nb. mtiilioii ]na\ < i 1 h‘ ni.ah lU p-iso- 
propyl-mandelic acid, jnepan d from cnmic .dd<ii\dc. .n id, .ind 

h\ <irochl(iric ai id. It . too. has lx < 0 to sop < (i b\ nu aik of quinine into 
u live isomcridcs (B, 26 , Iv Np. 

Phenyl-oxy-proplonic Acids, Phenyi-lactic Acids. There arc four 
posNil.l,. stnictural isoiiicridcs. .Ml arc km»\\ n. a.ia! camiain an as\iin 
^^'' dic c.irbon atmn ; 

<'o,H copt (a>,n yo,H 

I I ' i 

Od;,t'()H (HOJ! dJl.TH <11, 

' ‘L ojhrii, i HjOii e3!,,e[ioii 

Uu\l . 1 , 1 ( 1 . d I'henvl l.icti* n Plu'n\l hv«iia« rvlu .u id, p' I'hciul li\dra 

' "'“dune, .wad .u:id tjopaic.uid ci\lu-,uid 

\vl acid, n~f>heny! !jLfu iieui t jjHuihL iDLO, melts 

'oi 111 the hydrous state at 90 ', and when anh\drous at o.f '. It is 
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obtained from a-bromo-liydro-atropie acid wlu'ii th<‘ latb r is lx.ilcd u itl, 
a soda solution, from hydratropie arid with K.MnO,, from its uiinl, 
tlu' addition prodiirt t»f prnssir arid on arcto phiiioiic, b\ boilm ■ 
with dilute lit 1 (H. 14, I()So) ; its rtlivl r>U-i , b.p. jyi) . Intniid 

from phrnyl-i;lyo\ylir I'ster with m«‘th\ l-ma.eiioinm iodide. Wins 
boilt'd w ith roiu ent r.ited h\ alroi hloiu' ai id it «lei s inipo;M-s into wsii i 
and atroj^ie arid. 

( oiTespondinr: to atrodartimr a( id art' u-chloro- and a-bromo-hydr i- 
tropic Acids, nu'ltniL; at j \ and () ; , whirh ait* jirodiu cd win 11 it 'isisi , 
in rontart with ronrentrated haloid and-- tA. 209, p. u-Amido-hytlra- 
tropic acid sublinu without meltmiL;. at jOo" 14, kjNi ). 

2 . Tropic acid, n p/U'i:\’i-/iVtlrjirvnc (/(.u/, is knuwn in .111 iii.ieii- ,. 
deroinivssable, and two opti< all\- artiv«' nioditii atioiis. 

Inactive tropic acid, mehintt at 11 ; . is obtained, toe. ili. i wai, 
tropme K/.r.) lA. 138, 23 ; : lb 13, as p. "ii dijaestinp lUo 1 the a!k, do!, 
at ro] line and h\(i>ey amine with b.ii \ ta water. It w.is made lud n 
talK trom atrojiie arid, the d» n >nipo'-ition prod in t ol a 1 1 < '-Kk 1 1 iia id 
bv rham^iiii.' it with ronrentrattd ludinehloiu a( id min /j.M.,!,, 
h\'dratropi<' arid, whirh boiliiiL: potassium < aiboiiate romcri - imii 
iiuK'tivt' tropir arid ; 


<(UH 

(',Hi hi - - ► cpis < 

CH, ("H, 

.\tro-la< tinie aeiU AtmjiK .u i<| 


<<‘.11 ('Ml 

" lie'll /dd' " 

<' 11.(1 ’ (Mail 

/»’ ( llle.I.) hvilr,ltli.|'l. .n 111 I in|Mi , 1 ' iS. 


Laevo- and dextro-tropic acids, meltiHL; at laS .md u; , I.m h 

separated ler the trai tioii.d ( r\ stalhsat ini> ,d then (jiimme ,ii.d 

are thus preparrd liom r tmjai a< id. The d- xtn* i|umme -,di, ii:< ii 
s[>arinL:l'r soiiibie in dilute al<nhol, nielt^. .it iN(. . and the la\e--,il: .r 

!;> ilb 22, J Vti ). 

/^-Chloro- and /^-bromo-hydralropic acids m- It at n; .md o , 
/ 9 -Amido-hydratropic acid nil It- at 11., i.\ 209 , p 
3. ^^-Phenyl-lactic acid, benzyl-glytollic acid I!,.' IlMdi, 

('Ddl, meltm.Lt .it o; . is d- rna-l Iimiu j'hen\ ] ,i, , i aid- 1 i\ di . \Mi!; 
{trussir .H id .and )i \ dioi hloi u a« id, .omI fmm b< ti/\ 1 t.u ttnm, ,1, id iij i ii 
he.ltlllL: It to iSo . Ile.itefl With llllufl sulpllUrU .Hid, it dii mI 1 1 J . ■ - 
into })hen\ 1 .H et aid' Ir. de .md fni nm id 

a-Bromo-hydro-cinnamic acid < r.i i./ i 1 .d H IP ( ( x )( I m| 1 r , 

is formed from ben/\ I-malonn .h id b\ bioniin at mu ,md ( ( ) , . limi r ; 

tion. (diloride, b.jr,.^ 1 M (Ip 39 , 

Phenyl-alanin, /?-phenyl-a-amldo-proplonlc acid < Jl < H 

(N 1 1 2).< 0^11 su bh nil s w it hout dei oni|Mni t mn w hen it is di - w 1'. In .1 1 1 '1 
I'jKut rapiid he.ttiriL; it yields pin nvi eths 1 ainiiie ,md .1 ( Vciu ./ a/e- 

UCIli rlllllil,' < ,I 1 , < ir. l II ' II ( M,( . 11 ., Ill ||. .'I|n 219 , 

l.s.H , 271 , ibij). It is found .»lon;L^ with asp.ir.i.Ltm m ilm j i'''!'' 

of Lupinwi hit’ it\. and is formnl m fin (|ee.i\ . nr b\ the < !h nin il d' 
romposition, of .dbmnen, ( asiin, or t.,'elatm. and < an be .e] -.i 1 a 1 < - 1 
from mixtures by me, ms of it. spar-.<'l\' soluble plinsjiho inn;' i -'i 
rompuund (I . lpo2, 1 f . 272). Syntlieti< alK . Iheoptn all\ iinn li'. ' 

Is prepari d from its mtrih'. thr prodin t of the arlion of ammniiia npen 
the nitrile of ^ [)hrnybhirlir ;u iii, witli h\ drorhlonc a( id ; lniil'< ’- 
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bv the rrdnrtioii of a aini(h>rinn;iini(' acid (H. 17, 1 C 23 ), and of a-iso- 
n'iiro:^o-^-phcn\l ijroj)ioni(' arid (A. 271, Kk)). Also from phllud- 
iiiii(l()-l)(‘n/\l-m.d())iir rstrr ^ ♦dljfCOj.A't (( 11 ,/ (COORjo In split- 
lin^^ (C. ipo], 11. 33 ) and 1)\- the a<lioji (d Nil., upon a-bromo-lndro- 
ciiinainir acid. l'r(un llir inarl,i\(.- j)liPii\]-alanin Unis obtained, tb. 
( 1 - ;iiid l-bodio of rotation (‘(X'ljirifnt :L 35 air oljtaiiird b\’ partial f( 
iiiciitation with yeast, or b\- breaking; up the formyl compound wiili 
brurin (A. 357, j ; ( , i()o,S, 1. U> ]j). 

Benzoyl-phenyl-alanin, irom b< ]i/oyl-ainido-{ innamic acid by re 
(liicliuii, melts at I.S.j (A. 275, 151 . 

Phenacetyl-phenyl-alanin ( J L( 1 1./ H (N IK ( )( 1 1 ./ gH .^CtJOH , m.p. 

ij ()3 IS o}>tained in the >anif way ; and al>o b\ <1 jH/culiar reaction 
of ammonia with phen\ l-j)\ ro-iaceinir acid (A. 307, ijO). Pheml- 
alainii-flhvl ester, i.j ; (( . Ka)!. 1 . 

A roiisidcr.ible iinmb. r (/f di and jxclv peptides contaminy the ];lien\ 1- 
alaiiiii complex, lilo.' ] )h' n\ i-,dan\ 1 ylx < in, jiIk iin l-al.iiu l-pheiu l-alanin, 
and l.iie\d-3 l\' \ bl'hen\ 1 ;danin, luc.c lucn obtained 1>\ the iintliods 
tle^t rilled in \ol. 1.. startiii;; li*»m acti\e .md imnti'.t' phein l-alanin 
or from a bromo h\ dro ( innamic - hloiide (A. 354, i , 357, i . 

0 - and p-Nitro-phenyl-lnctic acids .ot pi.nlu.rd m tli- nitration 
of ]»lirn\ Ilaetii' acid. Win 11 ladmcd tin- o .i< -.d \ j, KL oxy-hydro- 
, d ( iL <n < 'll 

carbo-styril ('di* i . m.i>. Kr . and tlie tmicid, p-amido- 

M-cMi Co 

b'-phenyl-lactic acid N IP, | ( (.jl^.t IL.( 11/ )il ( ( )J{. meltmi^ with 

del olllpo-lt ion at I cs . 

0 -Oxy-phenyI-lactic acid, .s.o’n ad /a 7n aen/ 1 1 ( > 2 (\y /'H d’H 

d'il|(()dl, i> a s\iuj.diko ma-s. It r< ''iilt" from the action of 

sodium ainalyain upon 0 o\\ -jdn-nx !-p\ lo-rae. inie .oud 18, iibS). 
bs imn r pin uol - ah ofa d anh\dnde m hydro - cumarilic acid 
, I ( ii.fu.copi 

^db * . nnltiny .it . llim i'- the laductioii jiro- 

Cj/) 

<lii' t oi eum.irilic .n id . A. 216. U''-.. p-Oxy-phenyl-lactic acid 

ei'h'at i}| in the aiilr. droiis*( (Uiditioii. It is foiiind w hen an e.\('ess 
"t iiiireiiis ac id ae|s iijion j) .iiimlo pln in balainn ; A. 219, ajfo 

2, 4-Dioxy-phenyl-lactic acid. - m- oc.'.\ ./an/, m p. . m c 

loo;. 11 . (^01 p-Iodo-phenyl-alanin, m.j'. ..;o with deeompo-'ition 
1"' * ■ looo. L ;o : Ih 42. .t M L, 

p-Nitro- phenyl -alanln NtL } c,,ll^t H a 1 LM L. t dddl tUcom- 
j.ji) . It is formed m the nitration td' pin n\l .damn, 
P'Amido-phenyl-alanln Ml., ( Jl, ( IL.t ILNH.d.Ctd.dl is pro- 

'^'i' ' d in the I'edin tioii of j> III 1 1 (» jdn lu 1 al.roiii and p-nit ro-pheiu 1- 
'""d'o aer\lie aeid. 


Tyrosin, ■ ow f>hc-r,\'! ,t!.nnr, IK) | ( 1^/ 11./ Iiy ILdt (Ldl. 

in' lts at J ;3''. It ocruis in tin li\ er w hen its lunetic'Us .iH' disturbed, 
die sph'on, tlu' pancreas, .md in stale « bei s,- iri 7 ».»sC and is tornnxl 
"’'ll anim.d substances (uie.i. horn. hair, albumeni on iH'ilmy them 
^'dli ti\ ih'oi hhti i(- or sulphuric .n id ; b\ Kisitm with .dk.dic s or by 
i’”d< f.n tion (top'etbcT witli leiic inc. .ispai tic .icid, etc .). It m.iy b(' 
pi'pueci synthcticxdh from p amido pheiu 1 .daniii b\- tlu' .iction of 
"lie iiioha ule of potassium lutiiti' U}>on tin* livdian hloru' ac id salt, or 
b d'htting up syntlw •tic' b(‘n/.o\l-t\ rosin. 
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//rs/on'.- -Liebig cliseoviTtHl tyrosin upon fusing frtshly lurjiaml 
chees(‘ with caustic potash (iS.p)) (A. 57, uf ; 62, Jtx)). K. I'.rl, n 
nu'yi'r, sen., and Lip|a (A. 219, i()i) succ«'(*d('d in sx'iitlusisiiig lyI()^ll| 
l)egiiining with j)hi‘nyl-ac(‘tal(l('li\ (le. 

Svi!!/u’sis oj Tyrosin. lMn^nyl-acrtaId»‘hy(K‘ and prussic ;i( id \i, |,i 
the nitrile ol phenyl-lacti(' ai'id. Ammonia chang<‘S the latter tu ilf 
mtnh' td phein l-alanin, which hvdrochlori<- ai id (oiiM its into itlu icj 
alanin. i'he latter b\- nitration \ ields {> nitn » j^luauLalanin, wli^s, 
reduction jirodiict, JixdriHiTiiOuii is (liai -((i 

In- an eijuimolecular (juaiititv ol nitrous acid into txrosin ; 



CN 

1 

CN 

ta ipi 

C(;,H 

copi 

(0,11 

Clio 
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1 

( HNHj 
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A more (ttiixenant method ha- let.-nlK' liecn found b\ 1'. l il.ii 
meyer. pm. (-,•••• ,\, 307, : ; Ih 32, .;»> 

A oo.d i<o<r. It <iis-ol\'r-in 130 parts of beiliny 

and < r\ stalli>e> m d. h< atr, s!lk^ n,-. dh -. It dis-nl\-,> in ah ohol uith 
dilli< lilt ’>•, and 1- iioohibh- in ei her. 

Mereiirie nitrat- j)rodu< . - .1 \ rlh>w j-rec ipitaie. wlm h bn ..m, . ,! j', 
r^d in < ( .]( eir it it hr bi iih (1 \ut h fuming nit 1 h a< id tu w hi( h 1 < lu-uh 1 
able wat'-r h.t- b< < a .iddi d ah-li' at<- re.K fi.uii. Ik ing an amid" .a ri, 
tyrosin unites uitii .c id- .nid ba^ forming salt-. If it I'" ln aiiil i" 
j;o' It d« ' ompo-. into ( .iiIhiii dioxidr and ow ph"U\ I "t lu, b uiin:r 

II^A, Ib^. W’lirn fus'd with 'aiisfi'. pot.i-h it '..lAib 
[lara-o w d)i'n/.oii a* nl, ammonia, ami .u et u a« id. I hit ret, u t mu o.i; - ■■ 
tlm form.;! ion of ircdr'-p'ai a-* um.iiic a* ui, ami nit tons ,ii id, ou\ a it- tla- 
tvro^iu into pir.to.w j-imm, i hn 1 1 . a* nl i.\. 219 . jcdb M.iiU' bi ni 
pob, p' j'tld' s have b' eii foiimd b\ tin- < ombinatioii of ai 1 1 \ . .u ' i ni 
a' tree tM(>sin n ith oth'-r ainido .i< i(l> ( l; 4I,-:N;o. gSPo!, Iv, .mal.t; 
cal imfhod- al-o, an ii ,i> tin- h\diol\-is of -ilk libiom with lb!, a 
dip'-ptide font lining tim t\ro>m « '.mph\. giv \ l-t\ ro-in. as w ,11 .1 

t"f r.ip'gdide, h ive la ell l>olat< d (li. 40, nl {t 

\’' rv riotewortlp, is the natural o'aurieme of Inactive 3, 5 -dLio(lo- 
tyrosin olf ; 1/ 5 rji^ t IPXH^ ( o jl p m t , \ 

tr.ictrd from th*' « <*ral ('<‘n)!ii:u (i . l.Sfi.pi.am! iati'' 

' died I'fd'r^nroir a< nl . Svnthetir .dl\-. it has been j)r< pared b\ i"din 1 
fion (d fvio-in in alkuline -.olution.d . ipu'), I. 1 S). On polyp' ptid's 

with h di iodo 1 t V Tosin, -ji-e lb 41, 12 iy. 

4 . /^-Phenyl-hyclracryllc acid < f,n,v< H(Oll).LII._..( O.II, ("ituipub 

cai|r,l /t/icu\ /-/.ac/n *Y< n/, n suit - on boiling /jbiomo Ir, dio-i iim.nu' • ' ib 
with water (A. 195, r yS), and in the redm tion r»f b('n/o\ l-n * 1 1 " esli i. 
as Well as bv tin* addition of h\ iMjchloroiis a< id to ( innanm m nb uni 
then redm ing the resulting < hloro aei<l witli sodium arnalgain I bi' 
and melt-, at p ; W'heii heated with dilute sulphuri* ai id il deoin 
ixjse-, dike (he alij)hatie /3 <nxy-at ids) at 1 ^ 0 into water .»nd ( iim "i'" 
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acid (to/^n:'tlirr witli ;i little styrol) (P>. 13 , 304). When diyasted with 
( Ojicentratcd hahnd acidi^ it furins ^-halnp ii-lLydro-cinnaniic acids {q.v.). 
a- and ^-Alk\ latc(l jihcnyl-liydracrylic acids have Ixs-n obtaiia d 1 )\- 
the action of a-hnuno aliphatic' acid esters, and zinc, upon bcnzaldeliyde 
and aromatic a-kt tones. 

a-Methyl-/ 3 -phenyI-ethylene - lactic acid ( ,;]M HfOlljt H(( JI,,) 
COOll, m.p. . a-Dimethyl-/j. p-tolyl-ethylene-lactic acid, m p. 1 12'b 
a-Iso-propyl-pU.enyl-ethyIene-lactlc acid, ni.j). 10; (( . i.%s, I. 608 , 
SSy; ipoo, II. 5.;.;; Hyoc, I. 1293; KyO ], Il. yCb ; lb 40 , 1580 ; 41 , 5). 

0-, m-, and p-Nitro-phenyI-Iac(ic acids, or A\'f/rac ?'\/o ucic/^ NO 9. 
{'gliy lI(OII).bM ,^3 Op't, melt at ut/ , 105 , and 13,2 . The thtee isJ- 
nicrides result ujxm treatin/^ the three nilro /8-l)romo-h\ (iro-ciiinarnic 
acids with sodium carlionate, when (in the coldi the 0-, m-, and p-nitro- 

( ) C( ) ^ 

phenyl-lactic acid lactones. | 1 .nu ltiuf^ ;ii 124 , riSy and 

(|2\ are also jirodii* ed, J fir Si' iitr thr (oiiv (jhn/'O'.is /oca;? 'IT 17 , 
5 ') 5 - 

The ortho-nitm-ai id r»-mlt'', further. b\- oxidiMue the a]d'T\ de tirst 
produced with siK- i' oxide (IT 16 , 22neo. When b. at» <1 to if,..- with 
diliiti- sulphuric ai id it \ n hO o-mtr<'-cinn;mu< ai id. It^ l.^TiUir dt - 
composes on builm^ uith water inte < arl>on dn-xide and e-n!iie-st\ rol ; 
it \irlds ft -h\ dro-( .nbe-xti, lol wln-n r< due. d, 

/TChloro-, bromo-, au<l iodo-hydro-cinnamic acids t ItX.t 10. 
COJI nu'lt ?tt !.:(> , I . ami 120 . Tlnw .iia- niitaiiua] trctin cinnamic 
arid or /^-jiheiu 1 .11 r\ he a. id bv the .idditu ui of lialoy'-n h\ (iridps in 
aipicous or !.;la( i.’d ata t i< .a id .snlutiou dT 11. 1 2 1 r and troni d^diern l- 
hydracr\!ic .icni ii/.a,!. W In 11 lo-attd nr boih d with water the fr< e 
acids d, (omjins*-. \s It li pr. \ mus lormatmn of ft~i<\\ -.n uis, into hah'pen 
li\'dridc and . uin.unh. acid. W lien neutr.dis. d. < \ <'n in tla . aTl, with 
alkali c.ivlmnatt's th. \' iueak «lown into haloid .an], . .irl on dioxiiie. 
.'uid stvrol ( il : b[| 

0-, m-, and p-Niiro-/Nbromo-h>dro-cinnantic acids Nt '3 Jl ,< 1 ! IT , 

ni.^.tOJl are j)roduced In the .addition ol hvduoc' n iaa inule, in 
^Tu i.il acetic .icid, 1.. the tlir. e mtro . innainic a.< as d*. 17 . so's T404I 
e also Ndtro pla n\ i l.icta .a id l.o tom . 

/j-Hydroxylamino-hydro-cinnamic add 1 Jly IbMloli 3 lid OOl!. 

itae with <lecnin]>ositiuu. m nuincd b\ Tla .ittadumnt of tree 
li^dnewhiuiiiie to ( innamic .nab 1>\ oxidatac' with .nniiioniai al 
Mlvcr 
it lire 
it fori 

/^-Amido-hydro-clnnamlc add ' N il .a li,,a (b II nalt.s at 
b;i 3 whicli uith UNO, \ields ft pla-n’\ 'diNdiau'da .>^1.1 db 38 . .yr.ob 

y-Phenyl-a-amido-butyrlc add i rtlly li.,d ilddbNll O OtdI. m.p. 

‘•'•S , 1 >\ rt'dia tion of ben/\ bp\ ro-r.a < ime .n'al oxune (IT 39 , 1478). 
y- and 8-Oxy-acids. y-Owaci./v la pn.niue witli ila* idan\b 

*'^* ^ ' ** acids, aia? known, rinw ]mss n .nlih iiiio tlu n lactones. 

y-Phenyl-y-oxy-butyrlc acid ( flU,/ llfOllbbll., 4 11. 3 o, 11 m. lis at 

/.a , .nid slowly de< 3 )mp<»ses, even at (e> . ini'' '•'atu' and its 

-utone, phenyl-butyro-Iactone < 1 latt» r melts at 

at ’otv'. 

It is ol)tainrd from jSd^enr.oyl-propionic .n id (l.b 15 , 880) and from 


solution it bcconn s y-phenyl-isoxazolone aral with HN'O,^ 

‘"las N-oxy-y-phenyl-lsoxazolidone db 39, nsb thi r< di:ciion 
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pheiiyl-bronio-butyric acid. Its lactoiic is formed on boiling jihrnyl- 
iso-crotonic acid and phciul-paraconii- acid with dilute siilplmiie aciil 
228 , 178 ; B. 29 , R. 14 ; 33 , 45 K)). 


On the I ela t ion^ of m-tolyl-butyro-lactone ( ' I 1 ' I f (' 114 1 1 .,( ( )( ) 
towards cannabinol, the j)oisonou^ resin of Indian heinj), ('ninuihis 
imiiCii, sect". i 8 ()(), L iiS. 

a-Phenyl-y-oxy-valeric acid, only stable in the form of IkiukI 
lactone (B. 17, 74 ). 

y-Phenyl-y-valero-laclone, b.p.,^ Kx) (C. t<)oj. H. i 4 s<)). 

S-Benzyl-y-oxy-valeric acid melts at loi , and its lactone at 
(A. 268, <) [). 

/^-Benzyl-y-oxy-valeric acid nn lts at 74 4 and its lactone at nc 

254 , .214). It is obtained Iroiii ben/al-l.e\ nhmc ai id. 

a-Benzyl- 8 -oxy-valeric acid (lb 24, -’ 147 ). 

B, Dioxy-aicohol Acids are t hieiK (tbtamed b\- oxidising the phein !- 
ohtin-carl)o\\ lie ai ids with ptttasvinni pel inaiig.i iiate (A. 268, ||; 
283 , bv^i. rile two po-^sible pin ii\ l-gl\ < crie aeids are known. 

Atro-glyceric acid, a-phenyl-glyceric acid ( ll.oll.t ((\jll ,;( )ii. 

(.()^,} 1 . melting at 14'^ . results on Ixiiliiig a, (libronio h\ di ,iti(i]ii( 
ac'id with <*\('ess ot .dkalles, .uid, from l>en/o\ l-i arbinol, b\ nieaii- ei 
priissie acid and h\-droehlorie a( id (Ib 16 , It breaks d(A\ii into 

( O2 and ])hen\ 1 su etaldeh\ de uj)on In .iting. 

Dibromo-hydratropic acid b 1 1 jtr ( i( J 1-db .( ( ) d 1. mt lting >i( 

114 b is prodiietd when bioimiie .i( t'^ upon atinj'ie a( id. It 
|)oses on boiling with w.iter mli* a( eto j-lnaione, b( and 1 1 lb'. 

Styceric acid, /^-phenyl-glyceric acid (bj i,^ ( 1 K d 1 4 I lOH (OOlf, 

contains two uns\ ni. carbon atonic, and thereh.ie oe( nis ni dill( r( nt 
modifieatieais. An a< id ot rn p. l.:i 1-. obtained b\- sajionilu atioii with 
ahohohe |)ot<idi from it- <hl>en/o\l eth\I < -ter ( ^114 I b( )( ( )< Ji , < 11 
(b)( ( )( <.1 l.y< 0< hbdl,, III p io<< . the result ol the at tion of sil\ t i hi ii/e 
ate upon ( iniiamie ester dibromide ; on s.ipondb mg the dibeii/ovl 
with aipiemis alkaline iudioxide an a< nl i- formed, niellmg at i )i 
with deeoinj)Os|tion, whith i- also obtaiinal 1 )\ the oxidatieii ef 
einnamit .u id with K.MnO^, It <lis-ol\es m ether with dillKultN , .iimI 
yields on the gradual ben/o\ latioii of it- eih\ l ester a diben/o\ 1 • '-i' 

♦ if rmj). 85 4 while b* n/.(»\ latioii at a higher I emj)er.itiiie [-lobiio " 
traiispo-ition into .in e-,tei of ncj). lot, , I )ie m p. mi ai ib is 
r.ieerme, and ni.a\- be split up into (wo oj»ti<id anlijx.de- b\ ineaiis 
of the st\rfrm salt, a and I 4 \e( ri< .ni<l. m j). H)7 . an ■ ll 
and '/ej ;' resjns tive|\ , while the imp. 141 aenl has not liitlieiti| 
been so split ii[) fib 30 , B'oo). It is signifn ant that oxidalH'ii 
the ordin.irv fiiniaroid einnami« a<i<l with K.MnO^ \ ields die ni.p 
14 1" a* id, while the maleinoid alloiinnamn .iei<l \ lelds the imp. 


;n id (lb 41, -411). On heating above their melting-points, tin 
break up into ( ( and plienvl-acetahh-bvalo. ( )n warming with 11 
♦:onrentrat<d IB 1 . ♦ir acetn anhv«lnde water, is split ott and pi 
[r. ro-r.icemic acid formed fB. 43, W'ltli U P.r the imp. m’l 

gives a phenyl./^-bromo-a-oxy-prop!onlc acid id m p. 147 

otliergivis a bromoxy acid of m.t), it)4'b 
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in two stereo-isonuTic forms, :it 104^ and 61° respectively, 

by the action of diazo-acetic ester iiixai Ijenzaldeliyde. The benzal- 
plu.nyl-glyceric acids, iii.p. 142" and 15b ' 1 esi)ectively, are split up by 
acetic acid into l)enzaldehy<le and tlie j)]ienyl-glyceric acids, m.p. 
I?C’ and 141"'. Tile latter, on sliaking uj) with benzaldehyde and 
50 per cent. H2SO4, n^generates the l)enzal-plienyl-glyceric acid, m.p. 
xy)" (B. 43 , 1024)- 

p-Nitro-phenyl-glyceric acid, melting at ibyg is obtained from 
})-ui t ro-phen vl -gl ycid ic aci ( 1 . 

0 -Amido-phenyl-glyceric acid, m.]). 21.S . 

Phenyl - a - chioro - - iactic acid ('^H.j.CH(OI{)CH.Cl.C02H fHjO 
melts at 56"’, and, when anhydrous, at Sb . It rcMilts from the action 
of hypocidoroiis acid ujjon cinnamic acid. Sodium amalgam reduces 
it to jilu-nyl-lactic acid, alkalies change it to jihenyl-glycidic acid and 
pheiiyl-glyceric acid, while, with fuming hydrocliloric acid, it yields 
plieuvl-dichloro-iiropionic acid (B. 22 , 4140). 

Phenyi- a -bromo-/i- lactic acid CgH^.t HfOHj.CHBr.CO^H rH20 
melt^^at 125" when anhydrous, it m formed on boiling idienyl-dibromo- 
propioiiic acid with water (B. 13 , 410). It has been separated, by means 
of cinchonin, into two oiitically active comp(»nents (B. 24 , 2831 ; 
32 , 2175 ). 

Phenyl-a-lodo-/^-lactlc acid (VjHs.t'HfOIIf.LHI.COaH melts at 137" 
witli decomposition. It results fnan tin* am ion (»f an aijueous chloro- 
iodiiie solution upon ( iimamie acid (B. 19 , 2404). o- and p-Nitro- 
phenyl-a-chioro-iactlc acids melt at up and i(‘3 . Ihe o- body is 
converted by sodium amalgam into indol (B. 13 , 2201 : 19 , 2b4b). 

/?-Phenyl-a-araido-hydracrylic acid, phaiyl-scnn CJIs.CH.fOH). 
CII(NIl2).C()2H ‘ Hd>. decomposing at lo.g. is formed from its 
beiizylidene eompoinul, the condensation ])i'odm t of beii/aldeliyde 
and glvcocoll, obtameil with NailO and aeuF, be>ides a more 
Soluble stereo-isomeric acid (A. 307 , 84). 

rile isonuric /^-phenyl-^-amido-lactic acid, phniyl-iso-scnK 
CllfNlFJ.ClIfOHl.LO^H. imp. 241 with <iecompo>itioii. is obtained 
hy the attachment of NH;t to sodium in the cold (IL 39 , 7bt). 

/^-Phenyl-/3-chioro-a-oxy-propionlc acid L,ji^ t lU l.( 1 I(()H).( (TH, 
ni.p. L|r , and phenyl- ^-bromo-u-oxy-proplonic acid ue obtained from 
phcnyl-glycMic acid with fuming halogen hydrates (B. 16 , l2()o). 

0- and p-Nitro-phenyl-/^-chloro-lacilc acids, inelimg at ^*-’3 ^>7^, 

arcobtaiiu'd by tlie acti<»n of fuming liydrochloiic acid upon the corre- 
sponding glycidic acid> (IF 19 , 2(>.p)). 

o-Nltro-phenyl-/^-bromo-lact!c acid meltN at 13s tB. 17 , 221). 
Cinnamic acid dichloride, a. li-Jtihli'ro-hyJn-iinuiinuc aciJ 
f^Ht'l.C'lU'l.rOjH, moiling at KyV’, icMilt> when ililorine acts upon 
cinnamic ai id in carbon disulphide solution and on treating plionyl-a- 
^'bloio-lactic acid with fuming hydrochloric ,icid (B. 14 , 18(17). 

Allo-clnnamlC acid dichloride is an oil diH omposable by strychnine 
into two optically *ictive components (H. 27 , 2041). 

Cinnamic acid dibromide, a, ft-iiihromo-hyJrv-iifnuifnh' acul, molting 

yields COj. phenyl-acetaldehyde, cinnamic acid, and phenyl-a- 
nronio-laetic acid on Imiling with water. Strxelmine resolves it into 
ojitically active Cdinponents (IF 26 , ibb.|). i'hc nu'thyl eshr melts 
^ ^17^* Ihe ethyl cskr melts at 09'' (IF 22 , 1181 ; C. 1903, 11 . 115)- 
VOL. II, 2 C 
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Allo-cinnamic acid dibromide nu'Itsat oi ’ q V'. It is separated ini,t 
two optii ally vU'tivc lompoiuaits by ciiirhoniii ( 1 ^. 27 , lin' 

t \/(7 at 5 C- 

0- and p-Nitro-(i, /i^-dibromo-hydro-clnnamic acids nu lt at 180 uni 

jj; , Hit' o- and p-ti/iyl cstt'rs iiu-lt at 71 ’ and no' (A. 212 , 151). 

o-Methoxy-cinnamic acid dibromide, in.p. 170 ; piperonyl acid 
dibromide, m.j). I3<) . In tlu'M' dil)H)inidis tlif I^i atom adjoiliinj; iIh 
pln n\ l mu lt n-^ i> \ i'i y ri‘acti\f (iC 39, 27 ; 40 , -^174). 

Phenyi-giycidic acid JJ ^ ^ JJ. suparat.d from tlm sorlnnn 

>alt, is an oil ^olidilyiuL; at •> . It ruMilts from tin* action of alk ilii , 
iil'on II- and /^-t ld' ‘i o-plu'iiyldactic acitls, as wt'll as l)v tin- coiidi n 1- 
tioii of lun/aldth\-dt' with cldt tracntic ("'ter (A. 271 , I ;7). 
ylw idit at id 1^ \ i ry mi'^labh'. It readily decompoNcs into ( (), 
jilit ii\ 1-at t taldcli\ ilf. ( >11 btulmg with water phen\'l-gK’t i-ric .hi.! 
abo pouiiit fd. Hot ( (tilt fiitratt (1 IK 1 jiaitly con\'t rts phen\'l-yl\ ' niit 
at id initt the i-'Oint i ie phen\ l-p\'ro-r.icemic at nl (K, 33, ;ooil, 1 1 'in 
the tijttu aliy at ti\t phen\l-a-l>i(»mt»dat tic acids the optu.dK- .hIiw 
{ dit n\ byl\ ' idit at itN aie obtauu d in the form of their s.mIiiiiii 

Nniniii'n" iioinofoyoii'^ |>hen\l*el\'cidit tsteis ha\'e iieeii ohiaiiitd 
bv t t-ntieiisation t.f aroinatu' .ilt Idiyde'- and ketone-^ with ( liloiatvin 
t -ter, or . hlfio-piopionit e>ter. by means of Na eth\ iate 01 .miid 
(f . I'ws. I' I d’ . I'l"'’. I- *»'''! : H. 38 , The free at ub ohi.iiii '! 

by 'ap'tin II' a 1 1 "!!, like the j thelU'b^h't idu at id itM'lf. ea'>lly •'pill- HH 
inlit f ( y and .tl-!t h\'df' or ketont -^. /^-Methyl- ■ iiid ethyl-phenyb 
glycidic ethyl ester, b jt. i.|S ami 141^ . .i-Methyl-phenyl-glycidic 
ethyl ester, bp.,, 13 ; . 

o-Nitro-phenyl-glycidic acid N' tyii^i n 1 11 i t . pi .ii,.. mtii' 

it 'uj , and at lJ-5 whin anhvtiioim. It m prodiictd wlnii ak T b' 
potadi at 'ip"!! i-nitit'-pht iublai tit .it id, or b\' the at tion of '.'tiiiiin 

h\ pot hloiitt upon o-inrit.-pht nvblat tu at id ketone (A. 284 , i di It 
br' ak' tiown, on he.itim^, into ( 4 )^, ami It \iel(b antln mb 

and aiithio\an-.dd( hytl. .-n boiling with watei (H. 19 , 

Phenyl-a-oxy-butyro-lactone (JI.( 114 lU blKt flip ( m i. m p i.’s 

from b» !i/o\ bj>M o-i at t urn .i< i<l l>y la tlut tu.n with Na .nn.ila in! 
trail t- a im <1 into /bbi n/o\ bproj>ioni< at ul by boiling w ith dii'it'' 
lb 1 (ib 35 , ijnpp 

< Trioxy-alcohol Acids, y - I'hnwl - trio\\ - hidvrn </tt' / b l' . 
( il 4 )ll ,< <b}{ p I -.1 , i<a<lily into llie /at /'orc, melting at iis 1 b' 
l.y It tint tioii thi', yiehb pin nybtt tiosr. yd'henybtrio\yd)iit\ M> ''^'I 
I-, pit paitd la,- 't.ittmg witii the tlibrt.mnle t.f t mnaiim ahl' 
(.yanhydiin (ii, 25 , ^33'> ; .\. 319 , 


( 7 ; bMf-.NVi.-i'AKAi i i.v-Ai.nniYDK-cAK’nnxYr.rr, At ii's. 

A . e.xplaimd mult I the alij)batie. iinsatnratcd ketob, o\\"l' I"'" 
t .uoo 'wlu a<iti i aiul oxy-ketom -t .irbtexylic acids, the o.\y-nu lh\ 1* 
d' n vati'v ' > are pr<«lmad l.y tiie ctmdeiisatioti of acetone, att ti' • 
ata to-at t 111 ♦ ->ter, and other bodies with formic ester in tiu' i>it"'i'''' 
of v)dmm » thylate. As tln-M' compounds conduct tlmnsclvt s in 
rt .pect^ like aldehydes, it w.us ruiginaliy supposed that they coiit.iiii' ^ 
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th(‘ aklehy»F‘ Kr<>n]y ainl it was taily tln'ir very pronminccd acid rh.u- 
;„'tcr \vhi(di led to considn iii;^r them as i>x\ -methyl cnr coiMpoiiii.p. p- 
IS ratlu'r la'iiiarkaMc tliat two isonirnc cst.-rs arc formed m tlic ( oii- 
(Iciisation of pliciiyl-acctir otcr ami forjuic ester !)V meaii^ of sodium 
ethylate. Both liodies yield tlie same d» iiv. dives with phenvl-livdrazin. 
Ihe one is a licpiid and the other a solid. 

Both forms, esjx-nallv when dissohed. < an (imt<- easily he convert! d 
into each otlier. The li(jni!l form is that <»f the metallic ( ornpoimds, 
and is distin.i^nished from the s**hd form liy the hlm-violet 

colour prodiK'cd 1)V ferric ihlondo. It al-^i le.ii 1- more (a^ih- witli 
phenyl cyanate. It is asMuned that tlie Inpiirl t..rm (oiiesjrmds to 
the enol form of formyl-i>herivl-aceiic « -t* r. and ih<' M,jid },,iin to the 
iihlo form of the same (W. Wisheemis. A. 312 , ’ } ; aDo i; 39^ 
Oxy-methylene-phenyl-acetic ethyl ester ( lie df) .('A Jly< > 
is a li(ini<l hoilint,^ at i } | (10 mm ), ioni. ( id-anie impart' a violet 

colour to it. Its sodium <'ompouml eives, with tie]i/<.\i (iiloride, 
a li(}iiid. unstalile (i-l)en/.(*ate C H(( )< ( K ,.l 1 p : < lla ,dlp< ( ).,( |{.^ which 
is coin'erted, on ilistillalion, into a :.:eomi tn* ail\- I'omeric stable 
/^-l)eii/oatt'. imp. . .Metli\’l <ster. m.p. |i , 

Phenyl-formyl-acetic ethyl ester ( Hn i na a < i ,t ,!I , melts at 
70 , j)assiiij4 at till' same time into the Inpmi I'omein t 'ter. Meth\’l 
ester, imp. 73 (C. iijoo. 1. 


AK-I'.o.WI.K A( IDs 


like the .iliphatic 
ewiie .n id', and 
me up' 'll w ill the!' 
am ieU' -a mt. 
Aldatloli 'll of 

p oi ,di. i •hi 'i-i , 11 - 

d(s 'ol the .n nl 


llVdlo. 

' 111 th 


id , 


j'l est lua 


(Sj Pni NVI -r.\K.\I I-IN-KJ loNl- 

rile ai'iils lielonyin;^ to thi' p'louj) e.m h<- .11 
kftoiie-carhoxvlic .n ids. .is p*-. .onl -p-kei, n. -c.: 
in each of these ^.ttoups w< c.in li.iw 'ui '-m . mj dejw i 
the ketone ftioiij) Is m dire.'t union with the !•( n./. a 

A. (i-Ketone-carboxylic Acids remit id mi th. 

ketones; (j) of _L;lycols . ( pi of ketom- a.h.'imi', 

hoxvlie acids; ( 5 ) (nm le.ir svidlnln ■ ti-mi v\. 
ladii'lis ])v saponituatioii wdii cold tom(nn.did 
C'i Iroiii hen/eiies 1)V tilt' aetUU) of elil< Tox.ilic . -lei 
-ihiiniiiunn eidoride (B. 20, Jo j^ ; t , I, jo j. 

Phenyl-glyoxylic acid, a.; / tjl 

ha , .uid isomeric with the jthlh.tl-.ihh h\ lia .i« 

'’>ildlsm).r aceto-phelioile w ith pot.issium f< i I a \ .mi 
\o ll .is by oxidislilf; plienyl-itivcoj. hen/ox l-i al hue •! 

’'Vith nitiie acid : 
hjl,( U.( IP, 
hr,H,AHp)H),pn,()ll 

ac id was lirst prcpaieti (hv mu h .11 s\ntln'i') i'V NipomlviiiLt 
^^'i/o\l cyanidiy its nitrile, ohiaimd liom l'en,o\l thloiide .md 
|'>jh ury, or silver cyanide (Claisen). Its i tinl i 'U 1 m l.'im.ai when 
h 1-1 hloiuxalic ester acts upon ineiiimv thplunxi or upon I'emone 
the presence of AICI^. 

a(i<l is very soluble in water, ami. when di'tilhd, decomposes 
ald'l ben/<)ie acid, with a small duisinn mto t (>_, ,md in n/.- 

aiiir^* ^ 'vith aniline s]>!i|s p up mto i i C> Inii/vlidene- 
hen"'' ' ^hactirin useful fyr fnrmini 4 .ddihxdes \\hru mixed with 
containing thio-pliene and sulphurie a( id it is l e.lomcd deep 


« 1 ,H,c < H < n 'll 


( < t C( pi I, melnm; 
d', !' e'ht.im.i d I'y 

ie (IP 20, .’,^0k 'A 

.iiid m.iiidel'.c amd 
Jla'i * CHa 'll 

.ti.Ciia iIl’Ci>,]C 
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red, afterwards blue-violet : all its derivatives, and also isatiii, react 
siiuilarly. 

l^ein^ a ketonie acid, it unites with sodium bisulphite and witli 
CNll (ste bheiiyl-tartrouie acid). Sodium amalj^Min converts it into 
mandelii' acid, and hydriodic acid into pluaiyl-acetic acid. II.^S m l 
the alk<di i)roduce thio-phenyl-acetic acid (('. i<)o3, II. 1271). 

Its methyl ester boils at 247 . Its ethyl ester boils at 257 -. Th, 
a-amlde melts at ()o . I'lie /:i-anilde hydrate (\jlI..('().C'()NlI.^ : 11, (> 
melts at ()4'". The y-amide melts at 144 ' (IT 12 , : 20 , .V)7). Tiir 

anilide, from y-ben/.il-monoxiim* (//.7‘.) and P('l., melts at (>4 '. 

Benzoyl cyanide >.('N. melting' at 42 and boiliiyi,^ at 207 , i> 

obtained in tlie distillation of ben/.oyl chloride with meiaairic cvaiinli', 
and bv the action of acelvl chloride (IT 20 , 2i()()) U[)on iso-iiitin-.<i- 
aceto-pheiione. Sodium, in .disohite ah'ohol, converts it into poly- 
benzoyl cyanide (( .nr,N( ).d i. mrltiuL^ at <>4 ( /. j^r. Ch. 2. 39 , 2* . 
.\lkalies ( hanyo* bm/.oyl cyanide to benzoic ac id and jiotassium c\ aiii(ii‘, 
while concentrated hydrochloric acid converts it into beii/ovl- 
formic acid. 

('oncernint.,' a trimolei ular bmzoyl cyanide (CJI^NO)^, yiltiw 
needles, imp. km , obtaimd l>y transforming ben/.oyl bromide with 
silver ('vanide. see IT 40 , K»54. 

Chloro-lso-nltroso-aceto-phenone, Ih'nzoyl-fomioxinuc acid chloride 
C^H^.fO.TC N()Ili( I, melting at 1 )i . is piodiK'eil in the chloniiati'H 
of is( )-i\itr"''0-.u'eto-ph* lit )iir (IT 26 , K. 4i,>). 

Formazyl-phenyl-ketone T^ild ( )( (N : ; N’NII(',.I 1 ., m }•. 

142 , from beii/oyl-aci tK' a< id or ben/.ovl-acetone with dia/< td>i ii/ol, ^ 
split l)v rediK ti'Mi into aniline and benzoyl-amldrazone T„llr,( n(Nll,p : 

III !»• 15- (./• P*"- ^ 'I- TV))- 

Benzoyl cyanide anile (^^lid (: N(\^ll^)( N, m p. 72 . from j>ht ii\T 
anilido-.K ato-nitnlc bv oxidation with permanganate in acetem, 
Sirnil irlv we obt.iin p-dlmethyl-amldo-benzoyl cyanide anile, m p 
12 1 (H. 35, 4,4bb). 

N H 

Phenyl-hydrazl-melhylene-carboxyllc acid ( dT i i i llu 

hydra/in salt melts at up . Dlphenyl-glyoxyllc acid hydrazone 

( JI, (_( ; N)C< 

j Its diethyl ester melts at I pS ( J.pr. Ch. 2,44, 5''; ) 

(dT<TNii<>dI 

Phenyl-glyoxyllc acid phenyl-hydrazone melts at 15 ; (.\. 227 , ;|i) 

(ft-). Syn-phenyl-glyoxylIc acid oxime melts at 147 . (a ). Anti- 
phenyl-glyoxylic acid oxime, Iso-nltroso-phenyl-acetlc acid TJI.» 

( ; NOlI)( ().JI melts at 12H (IT 24 , .^2). 'Hie »n 7 /iv/ cs/cr melts at i • 
The dimethyl ester melts at 5K (IT 10 , 510). Benzoyl cyanide oxime 
C„H, ,.(■(; NOlIff N, melting at 12T' (IT 24 , 4404), is obtained tmni 
benzyl r.yanifle by means of amyl nitrite ami sodium or nit 1 oils .n ijl 
and "sodium ethylate. Also from phenyl-gly<»xime by boiling ^^th 
NallO, or, flirert, from o>-dibromo-a< ♦•to-phenone with hydiewl- 
arnme ami alkali (IT 24 , 4,5^4 i J- P^- ^ . 

Substituted lienzoyl-Jonmc Acids. O- ami p-BromO-benzoyl-iormic 

acids melt at 94 'I'M' ami loH ' (IT 25 , 429.H, and 28 , 259). , < 

o-Nltro-benzoyl-formic acid N()j.( O.fOgll 1 11 ^^) 

47 4 ami, when anliydrous, at 122 4 Ihe amide melts at 199 * 
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nitrile melts at 54° (IC 23 , 1577 )- <f^'i»ie, when acted upon with 

water, yields CO^ and o-nitro-Vx-nzo-nitrile. Salicylic acid is ])rodnced 
when it is boiled with alkalies (B. 26 , 1252). It forms two isomeric 
phenyl-hydra zones (B. 23 , 2080). 

m-Nitro-benzoyl-formic acid im lts at 77". The amide un its at 151'. 
The nitrile melts at 230'' (145 mm.) (B. 14 , ii8()). 

p-Nitro-benzoyl cyanide, m.p. iit) , from iso-nitroso-p-nitro-benzyd 
cyanide by sjdittin/; (/. pr. Ch. 2. 66, 353). 

o-Amido-benzoyl-formic acid, tsahnic acid, is jtrodurad on reduc- 
ing' o-nitro-benzoyl-formic acid with ferrous '>ul])hate and sodium 
hydrate, and in the action of alkaliis on is;itin. If it be separated 
from its lead salt by means of hy<lrn^'en sulidiide, and evajxirated under 
greatly reduced |)ressure at low tem|)erature. it is oluained as a white 
j)()wder. Digestion of its solution converts it at once into its lactame 
or lactime- 

Isatin, lactame 0/ isafniie acid ^ h^<-'lime of isaiinic 

acid ('.OH (?), picdting at 2or. It was ihst obtained by 

oxidising indigo. It consists of orange-red prisms. It dissolves in 
the caustic alkaliis with the formation of >alts. Ihe solutinn. vi(det 
at first, soon l)ecomes vellow, owing to the prodiu tion of isatinates. 
Isatin acts at the same time like a kt t<>ue. 

Its otluT metluMls <4 formatimi and its derivatives \\ill lie discussed 
later in connection with the hydro-imh*! deriwitivcs. 'Die isatin deri- 
vati\'es referable to the la< tame formula are (h signatrd pseudo- or 
i/>-derivatives, or n-derivatives i.c. those in whit h the reciiitlv entered 
group is attached to nitrogen, whereas the trm- isatin <it rivatives are 
referred to the hu lime formula, because the latter ajipeais to belong 
to free isatin. 


Aceto-lsatinic acid (Tl3.('().Nli 2 < Jl,.( O ('( )J1, mdtmg at Huv, 
results upon treating acetyl-i//-isatin (see tiusf with alkalies, and then 
witli acids. Benzoyl-isatinlc acid, melting at iSS , is juvnluced when 
hcn/oyl-tetrahydro-ipiinolin is oxidised with KMiiDj \B. 24 , 772). 

Acetyl-isatin c.H*/ ‘ melts .it 141 . Benzoyl-isatin 

nielts at 2obC 


Anthroxanic acid 


I'lc' rojH 


i()o . is formed, with 


other jiroducts, during the oxidati»ui oi isatinic acid with I'aro’s acid, 
and l)y ri'duction of o-nitro-]ihenyl-gl\o\alie .leui with tin and glacial 
a> etic acid ; also bv In'ating the o-nitroso-niandelii nitrih' witli con- 
^'^'.’drated HCI (B. 39 , 2344), '*xidatii*n of anthroxane-aklehyde 

''dh KMnO, (B. 16 . 2222 ; /. pr. Ch 2. 81 , 25 1). 

P'Dimethyl-arnido-phenyl-glyoxylIc ester (t iVd d «! 1 ,t t t.t'OXgl I.^. 

40 i 87'7 is ol)tained from dimethyl-aniline ( (hvl-oxalic acid chi(>ride, 
oxalic ester with AIClj (B. 10 , 20S1 ; 1007. 11 . 310) ; tin' corre- 

Toiidiii^r chloride results fnun <hmethvl-aniline and oxalyl chloride. 
Phi decomposes into Ct) and p-dlmethyl-amido-benzoyl 

lat^l 1 ^ 2 f 34 '''h). p-Ainino-phenyl-glyoxahc acid and its n-alky- 

♦. .y are al.so formed from the rel.itcd ainino-phenyb 

ronic acids by oxidation (C. 1901, 1 . 237. 23()). 
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o-Oxy-phenyl-glyoxylic acid HOlijCJl/'OCOOH, m.]). 57", from 

is.itiiiir aritl its diazo-sulpliatr : the ac id coiultaiscs wnl, 

plkiivUnt'-diainiiu' to o-oxy-pluaiyl-oxy-tininoxaliit, whidi inav lie 
traiisforiiu'd iiit«> a lartciir, tlir so-called cuinaro-j)luaia/iii, and obtaim d 
t'roin tliat (H. 34, 2J().}) : 


lloC N 




o t‘ 


N 

N 




o-Acetoxy-phenyl-glyoxylic acid, m.p. loi lo^. , with one mol., nl, 

piodu.ad Iroin its nitiih*. imp. Ill , the lesiilt of the action ef 
>il\a f cwinide u{)on acet vl->aheyiic chloride (A. 368 , No). Th,' l.i. 1^1;, 
co!rr>p. aidin.e: i-atin 

Cumarandionc ( yih < hi \'cllow lu'cdles, m.p. 17S , nii. 

taimd 1)V the oxidation ot tlie ^o-calied oxindi^o witli ( r()., in id.e 1 1! 
aceti. acid (P,. 42 , Kj.p. IVoin it i> .h-rixetl i>o-m( r. »so-('nmar.iiiMiir 

V : Nnii. meltnii; at 17J with deca.mpoMtion (fd 35, , 


43.pl). I he p-dinu th\ l-.imiilo-anile of < ninaran.lionc Y/ < : N' „ 

< m.)). 1.S3 , prodiu e.l hv the condeim.itioii of . nm.u am 'ii. 

\Mth i>-mtn-.-dmM th\l-anilm.- (Id 44 , Uj). 

Thio-isatin, (hii'-nd ^^h,! Hou'-ijit i Hntw ( 1 ^ ^ i < > , \'el I. t\s' J a mm-' ! 1 1 im 

'h<'"h"!. m.]', iJi . h )>. j 47 , tr. an it^ anih-, tin- t raimformatioii pi odu. t 
of dihrom(.-thi'’-ind<)wl ( ,11, ('Iti;. an<l from i''0-iiil r. oo-i!ii - 

indo.\\l(ji^ ^ < N"il, m.p. 17J . and hv sphttmi: np \Mlli diliiir 

H >(),. |)!^-oiv. > in alkalie. with formation of salt> of thio-pli. i.mI- 

o yK-..\r-!i. arid, uhi- h. in tie- free st.itr. e.n,ilv fall ha. k into ili, 
anh’v ill !dr> (!’, 41 , JJ7). 

p-Methoxy-phenyl-glyoxylic acid melts at Si, . 

Veratroyl-carboxylic acid (< If 3),. ;, 4 ( J I ,( <),( () .If, m p i , 

ami piperonoyl-carboxylic acid it If 4).) 4 < «l f ' h< J f . m p i . 

have h. efi j.rodu. a d h\' the o\|(|.iti.in of am-thol. nf Ivn-rll;'. llol III. tii\i 
‘■tlirr , and of is(.-..ifrol (p,. 24 , ; The nitriles ..f the limi two 

m.p, t»| ami 117 , aia- pia-p.ired from anisn a. i.i . hlond. aihl 
\'er.itro\) (hloiid.* ,iml Ift .\ r. « t i velv in the jn. '>.•11. .■ of j)\ii'Ini 

(IT 42 , j, S-dio\s .,cid. m.p. 1, 1 1 . results liom 

oxidation (4 o-o\\-j)h«nvl-i'l\ a ewh. acid with K p. i siil|)liatr m 
alkaline snliitioii (P iri<'7, II. 

Homologous Phenyl-glyoxyllc Acids. m-Tolyl-glyoxylIc acid m.M- 

so-.alle,l methyl-isatin ‘ ‘h ^ < dh { /'. ^ \ ni.ji. iSf. Tins 1- 

obtained by b..ilnip' p-methyl-lsatin-p-tolyl-lmide, m.p. ^7^0 . da p"’- 

dm t of the a. tion i,{ di< hloro a< eta a. id upon p-tohmlin, with liN'li"' 
rhlori. a. id (IT 16 , jjdj , 18 , i<fS). 


H-Tolyl-Klyoxylic acid . 

2, 6 -Xylyl-ftlyoxylic add 
( m - 1 2, 4 >Xy]ybfrlyoxylic add 
( o- ; 2, 3 >Xy lyl-alyoxy lio add 
Medtyi-Rlyoxylic add 
' 2, 4, ft -Psetido-ctimyl'glyoxyUo add 


m j>. (if,' (15.14,17V'; 20 , -o|o) 

7S’ (( I. i-r) 

• { / /» ( /i m 41, 1 ^ h. 
vT’ (15.20.17''^') 

,, 112 ’ no Kjj 24, K. 7|i) 

75 ” J 
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2, 3 , 4 , 6- and 2 , 3 , 5 , 6-Tetramethyl-phenyI-glyoxylic acid (1C 19 , 

233 ; 20 , 3099). Cymyl-glyoxylic acid (C. i.S(),s, I. 42). 

' Phenyl-pyro-racemic acid < glljS ll..( ().( ojl mdis at 153 with 
evolution of rarl)on dioxide. It fornn d when a hcii/ov l-;i)nirio- 
riiinarnic acid (.\. 275 , M) is bf)il( d witli < aiisiir alkali <a- liN'droi hloi ir 
acid, as well as by Ixjilin/^ }>}ien\ loe\al-a( ctic cst. r with dilute siiljdnrie 
acid (A, 271 , lb;), .•\mnionia eonverts it into a-|)henaeet\ 1 -aniido- 
h\(lro-einnanu<' acid, (U' plimai ctyl-phein 1 alaiaii. Oxidiod with 
in idka 4 ine solution, it deeornposes ( h anlx mto » (), and jdn lu l- 
avetic acid ((.. IOO.|, 1 . inj). With ben/ald- li\(le and ceiK laitrated 
ni l it unites to form y di])henyl-a-k. i(.-iiut\ id a- . tone lA. 333, 
Ibo). 

o-Oxy-phenyl-pyro-racemic acid I ict.t j li< I D.ct >,( t i is |,,-o- 

(liired, like {)hen\ l-))\ ro-rac<-niii a( id. from a-lici)/o\ haniido-o ow - 
( iniianiic acid and sodium hx droxule. Its he tonr, a-oxo-hydro- 

cumarin Cdb! i iD. ni.p. 13-', i-' luo.he < d w hen it i> hoih d 

I y. :()--_('() 

with acids (H. 18 , 1 1 Sj]. 

^'itro-^ubstitute^l phen\ l-|n ro-raccnii(' at iiD ar< o!.i,iiia d. ^-\ inde ti- 
calK- by condensation of oxalu ester, and <»- or ]i-niii( ,-i, .ha A. with 
s(t(liiiin etliN'late : 

o-Nitro-phenyl-pyro-racemlc acid NO . 2 c,,}| y Hy ( h i )( dl. 

iji , i^ix'es, on rediK tioii, n (>\\-in<lol and. tnnhei, a indol-, .nl-ow in 

and Cjiiy c'cnnH. p-Nitro-phenyl-pyro-racemic acid, in.]>. 103 ; 

0, p-and 0, m-methyl-nitro-phenyl-pyro-racemic acid, ni p, i js and 

m,; lie 30 , to ;o ; 31 , .;Sp. 

Benzyl-pyro-racemic acid < ,.,Hd Ily (I JO( < u Ml iDId ). m p. 

•i; , results from the tiampo''ition of <i < .\\ pie n\ lot. M.n .e id Iw 
means oi Na 1 10, while 11(1 t(»rms tlw isoiie le lu n/i a i j aoj ^n ini,- ,uii! ; 
further, ben/\'l-p\ ro-r.ieemi<- a( id i'' also fl-t.nied h\ splitting np 
hni/o\ 1-oxal-ai'etic ester t.\. 299, jS ; Ih 31, .;i,;i' 

IC PhenyI-parainn-/)-ketone-carboxyIic Acids are pT,d n . d i 1\ 
a coiideiisition. similar to the a« « t(i .u ein . x(, r |oinn lion, fteni l it:- 
Z'tic and fatty add esters, act-io pie iioi.e. ainl (.ni'onn .an] ('•t<is. 
'vith ahdliol elimination, in the piest le e of '‘odnnn .d.a hohiti wt t 
h' li/oyl-aeetie oter) ; ( 2 ) bv the introduction ot .dp!i\i la-nitn- In 

nicaiis of ( hloride> c.y. l)en/.vl ( hl"M<h wto .eeto ai etic (sur 
(nr lk n/,\ l-arelo aeetii' est«T) ; ( jf h\ actew! of 1 ■< n.'ah!oh\ ih < upon 
ilia/()-;ireiir ester {see Hen/ovl-a< «•! le ester. ; ip lioin malonie ( ‘^ter 
‘'‘■'d dilorieles and hen/.i-ne. in pres< ie'e <4 \h h < loos. 11 , ;(e ; h\ 
hairjiositioii of l)en/o\ 1 chloride or Inoimd. with Mp <1 halt'ceii ah- 
hh'ilic aci<l esters (A. 347 , 71 ) ■ ib) hv Indr ueui id pln iu l*propndn' 
acid .'ster. 

^^ith hydroxylamim* llu'v yield o\int<' .ndudridi s, he loxnnes. (U' 
'^"-a/olones ; and witii liytlra/in and ple iu 1 ludi .i/in. li\dia. ni air 
b (hides, lacta/ann's, or pvra/olones. 

Benzoyl-acetlc acid C'gll^.CO.t H.,.( Odl. m p. to; wiih ihc(*ni 

h'*^itioM into ( .and acado phenone. It breaks down, in the same 
'daiiiiei^ "hen it is boileil with dilutt' at ids. It is tdu.nied h\ (uii 
Its ethyl ester with muistic |>t)tash at lle^ ordimnn t. inpeiatunn 
'’b( cliluride imparts a violot-red coKiratuui to its stdution. 
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Benzoyl-acetic ester ( ' flllj . t ' O . t ' Ho . CO./'jUs at i.} 8 '' (ii inm ). 

(i) It was first prepanal by (lissolxint^ pliciiyl-proj^ionic i‘st<'r in snl 
phuric arid and tlimi dilutin^rj with water (H. 17 , <)()). (J) Bv tlu- ;u tn.ii 

of sul]>liuri(' acid and water upon a-br<»nnM innaniic ester ( 1 C 19 , i ;nj]. 

( 3 ) It is ino^t con\\‘ni('nll\' made l)y the a( tion of dry sodium eth\ l.iir 
or sodium upon ethyl l)en/oate and acetic ester (B. 20 , Jijni. 

( 4 ) IE' splitting" u}^ bt‘n/.o\l-acetic ester with aimnonia (A. 291 , p)!. 
{ 3 ) Small (piantitics of tlu' c'^ter an* prodiici-d win 11 esters of ( ai Ihhik 
acid act upon aceto phenone tof^n ther with sodium etHylate. im p 
is also formed when l)en/akK‘hy<le is heated with dia/o acetic r. 
( 7 ) From malonic e>ter ac'id » liloride, beii/eiie, and AK I.,. (M 1 reni 
benzvl brorniile and mapne>iuni-l)rom.icetic ester : 


1. C,Ib,C C.CthCoHj 

2 . CJIs-CII- CHr.CO.r, 

t COaCjHj * .Hj 

.i )(■{{(('( 

5 . CJIj.CO Clb V dls 

6 . Cdlj CHO t X , ( Ji C03 ,Hi 

7. C«H, i-ClCO.Cffi <'()j( dC 

8. C,HjCOBr - lire H/ ( V'dR 

Henzo\-l-acef ic'e-'t* r \(»latdNe 
(A. 282 , rss). Its od»»ur re-eml'i< 


s ( >, 11 , 

11,0 


-( ,11.011 
Ml, 11,0 


in 1 

M.- 


► CJC CO ('H.( ( ec.ii. 
Hmi / o\1 acetic e > ter . 


witli stc am \Mthout d» c oinpi 
. th.it of .ic< to ac . tie evt, I , 


1 1 foriro (I ) with ammoni.i an .iddit ion pre 'due l like th.it "t aldeliN dc 
ammofiia ; with .limin ', it '.plit'. oti w.tt'-r .ind \n ld> iinnlt'’ ( 

methyl-iraido-hydro-cinnamlc ester < ^lld iN't ll ,)t ll.d dl., I“> 29 , 

103) ; ( Jj witli h\'dr<i/m it \ n ld'. phen\Tp\ r.i/olone , ( ;) w itli pli< !i\ ! 
hydrazin, diplien\ l-p\ ra/oloin- ; tj) with h\ diow lamnie. plnn\ii'' 
oxa/olone ; (3) with ur»M. pln-nv l-ura< ile , (t)) with f;u.inidin, iiinde 
phenyburai tie ; (7) witti nitrous .n id. the o\ime ; n's/ with di.i/o I cn 
zeiie chloride, the pln iu l-hvdr.i/oin* of ben/o\ l-i'h < ' p'' 

W’ith BClj, ^ < hlorow mnamn ihloiide. (ocliiie eoiocrt-' it'^ sodiiin' 
ojrnjxiund into dibeii/A 1-sin < inie e>,ter, while with the .ilk\lep ib 
hornoloi^ous benzo\ 1 a< ' tie e'.t* rs re-,ult. I he hydroyn n .itoiii' d 1 •' 

( Hj f,'roUp are aBej rejij.a « al>le, p be step, bs .n id radii 1< t 
yields /^-ethoxy-, imiarmc ed. is win n a. t.-d upon with 01 tliolenim 
esters, rin* amide melts at lu' (A. 266, >1-’), and tlie aniiide .it t'k 

(A. 245 , ,i 74 ). „ ■ 

The flimethvl-aret .il C,jHd (< H ll.5)2t H 2^ 1’ O ' 

formefl from pin n\ l-jirojiioln m id iin tlivl e-.ter with .dc ohda 
methvlate solution'at IJ3' (< • '‘^' 1 ); dietliyl-a. . t.d, b 1 ' 

157/' (C. iry04. I. f)3(p. 

Benzoyl-aceto-nltrlle, R cyananio phnumc < ^Ha.i H.i ^2-^ y' 
ing at Mo ', is firodm ed on Uiilinj^ hen/ovl < yanacetn i slt r with 
on acting upon sodium oxy rin tlu h ue ai eto |)henone with '“yy 
amine hyilroi hlonde and sodium hydroxide (B. 24 , 13/1). "lidc 
treating irniflo benzovTareto nitrile or imi<lo ben/oyl-nieths 1 c'l ii> 
with hydriM hloric arid. ^ ^ ,1 

Imido-benzoyl-cyano-methane < «IB. ( (: NHlCllat N. 

86'*, results when sodium ar ts a dry ethereal solution o 
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nitrile and mctliyl eyanidc or accto-nitrilc (I? 22 D rr-i 

treat.al with hydroxTl;unine ln dror|M.,rido, ,|n 

l,y the oxnn,do-,ro..p, and tl... la, .or adds d.o;Uo 

production of phenyl-isoxazolonimide ^ 

/' It / ^ ' I nieltiniz at 

ni°(B. 26 , K.27.-). '.lid cir.c. NH 

p-Nitro-benzoyl-acetic acid „ 

and IS p.odnaal hv lioatniy p-mtro-pl„ nyl-p,opi„ln osO r with sul^ilric 
and. It breaks down, on nieltiny., ini,, ( ( 1 , .,„,i ' d’H'inc 

o-NUro-phen\ l-i,ro|,iol,e . sp-r is n- rdilv It a, '’■|>l>' none. 

isahw-nic est. r (It 17. 3.4 into tl.e tsomeric 

0-, m- and p-Nilro-lc-n/ovl-.indir ,.M, rs fli.nii,! tn n -r,- and — » 
respectively an- la s, ,,r,.pan.,l |,v splitline np de care: a,n,„;^ , ./r?,. 
ben/., ,yl-aado-a, ell, -esters (It, 35, . , , , , Jy nitro 

Methyl-benzoyl-acetic ester. l,o,hnK at ..eo i.-as innut h,,,, m-ated 
with nitrous a,i,l lornis ,Mso-inlros,..pr,,pi,,-pi,en„n,. ,ii 21,,;' 

a-Ethyl- and dlethyl-benzoyl-acetic ester l„.il at .no i,,,, nun i ami > 4 “ 

(150 mm.). , slJJU 5 

Allyl-benzoyl-acetic ester l„.ils .,1 ... 

methytene-carboxyllc acid, nn liiny at . ,.s‘ , :,„np„ses .,t 5 
penjiros into t (), ami bn,z,.v!-lnm,;hyu „,- 33,. 21, s srqA (It. ie! 2u,i. 

a-Phenyi-aceto-acetlc ester (■,ll.,( li,( <1, il.-i (,(H ,H. 

t in ii i''"'' "'cH,s„ts,„l,„in,il,vlat,',lt, 31 . 

P V 1 . ( < (■ n' I Pf°P'«"y'-Phenyl-acctic ester ( ,H,(:n 

70 ° (K ^ 2 IJ 2 ) ' ' P''“P'“"y‘-'’®"^y< cyanide, m.p. 

m. lfin!i‘!‘,"!!r°'o'! ■""* , 6-‘^">*'r“-Phenyl-aceto-aeetic ester. 

Benzyl-aceto-acetic ester c.it. 1 11, , 11 ‘ j. ,1, riv, ,l fnan 

•d '™’ and hy'til'.V'i''''' ''i"n.ie’ a'" 204. i;.d. It boils 

C V 1, I X rIV '’T'"''" " C" "' ' I’','P">.m aei,!. 

1 1 I b,..d )„H, „,.p. 

Mride hv means Of -MO ("M'pn" '”>■ 

aHchyiU; with m il .,0' . •'’1 ^ ’ ^ ‘'Citlrns.ilion of f>t nz- 

i5o"-i()o« ((' ' ' 'r “r fum.il ir 1^ m, ans of pijyt rhiin at 

U) in’ the olimin ^ hM't n/ovl-.u i vhc aciii ; 

(5) from nhm dioxide fie-in 1 b n '(.\ 1 ivn-sm cmit' .u id. 

'Vi>oili,ui ^ dtvo,npo.Uum ; 

ludn)^i r, lU'Bim t nf rwn.umr ddelivdo with 

frotoiiir arid T4r 1 <'arefull\- s.ipt-nih inp the pin n\ 1 ow- 

(il 29 , 25.S’ 29 V'*^V'*** ” with ht ai ivairaiipes 


• t »H,CM : (Hi HtOMu 1 Kyil 


^ "<‘'*hCN e,„,eM : nf , luonu iK>n v e.H,ci> ' u, v h,( otac 

fornii'd In tr.iu^posiliou of y- 

^ ^oxy-biityro-Iactone(13. 36, ^ 
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Rv split otT HA) it yu'lds phenyI-A--croto-lactone (,|j 

C : cu t'! I A no, ni.j). <)i I'rom tin* dihroniidc of cinn.iinir hx ,j, 
r\-aiio lu'drin tlh- ixaiu ric oilx' phenyl-A'-croto-lactone is ohi.iiii, ,! 

(,,11-4 ll4 11 ;( H.t'OO. whii’li r.isil\- iransjMtscs into the A- Ik top, 
(A. 319, loh). 

Ivfdin t ioii traii'-forins /I hfn/o\-l-|>rt>pioiii<' .a id into yi'li'ipl 
lnit\ro Ku'toinp 

I’liO'^platnis j>oniasnlphidc coiiN'crts the a( i<i into | 4 *icn\ I o\\ 
ph< n.‘ 19, 55 ;P It \ iyld> two i-^onici ic oA/^^/as, incliin- at 

oj iR. 25, 

a -Methyl -/^-benzoyl -propionic acid t ,.1 1^ o< Ha 1 1 (< 11 '(ii.jj 

tii p- C)'' . In- t'ondfn>ation of hfii/ciio and p\ro laitana aiili\ di i,],. 
with Ah'l., ((', Kjon. 1 1. 1 7 J). 

y-Benzoyl-butyric acid < ,diA **4 H HA 4 )()H. mj). ijt, !r,.n. 

Ltlnfarit ,i< i<l rhloiidi- uith hcii/oiio and Al< 1,, a^ ui ll a> a i„ 

,i,dut IMP ( h\ kt toiK' fission (}>. 31 , jooii. 

a-Phenyl-laevulinic acid m i>, u' , 

d' li'.rd tmin pin n\ 1 acfto ^u• . inn ili. 17 , ; 18 , 700 ,> 

Benzyi-laevulinic acid ( di,( ii,( 11 tK'in A l" ii/ il l.i Milm 

at id -A. 254, joj‘, ni.p. R.-n/.d a I.k tone, /j Pht‘n,vl- 

y-aceto-butyric acid ('dCan | m p. > li 1 

from jT. r!\ 1 dih\ di<> 1 , ...i, m |,x tla . 1 . i nai of alk dn-^ <*i- a( id> ■ P, 26. 
.n>S7 : A. 294, Pin n\ 1 dili\ dio i< in !■> .laaiii Iniin, i wip;, 

it^ (.nr' arv < ond.-n^. d uith st.dnini a!< oholat*-. 


(')) PilKNM AKolloi KlnoM -( AKI'.< .XN i n AMh-, 

Benzoyl-glycollic acid < ‘ ‘ < < 0 l I. nip, 1' 16. 

a A( id\ 1-pln ' “lln * ^ti r- Ilk' p-toly-acetyl-glycol-mrih,vi 

ester < H ./ ,.H/ 0 IP 4 o( IL;4 04 11 l>.p mo, and p-dinu‘th,v!- 

amido-phenyl-acetyl-Rlycollic-methyl ester << H.PjNd JI,< iOll 1 ( Tli 

<04 H ,, in.j> >;i , '-h . ir-- fornn d Ik. la.iidf n '.iinai "f aicin M ■ l.' 4 !i - 

t a r h' a 1 and a n 1 llh' with a. dl k't < 1 I a 1 1 \ i n < ' I 'I it I ' ,o( ,, i . i ; ' ■ 

] h'-v iTk * a iP. ir(|iK . d t" tin < "ri» -pointing al<lt hx (h 

Acetoxy-phenyl-pyro-racemic nitrile t ^1.4 Ipti t o< 11, 4 o' N 

m j». -y: 5 , h p.|„ t V' , la, ln'.jnng a* *4 \ l-man*li In i hloi idf w idi al' O 
f V aiiid'- ( A 368, 77 ) l)rM\ . (| tr.,tn phenyl-oxy-pyro-racemic acH n 

tin- a. id (yUA IPNH(5H,)<' < 0 ()H , 1 ,,. ' win. " nitn!' 

N 

ohiairi' d I/',' < ond' H nation of j»ln n\ I anilnio aM-t n niliil'’ witli hi no 
aldalivd'- Old Kt N (R. 29, 17 ;.! ; 31, 

y Phenyl-y-keto-a-oxy-butyrIc acid < rtHr,4 4),( If^t ll(<dh< o II, 

nip, I j ' 5 i> oh? a I in d from it - trn hl«>rido, « hlo?.d-a( rlo j»lninira < ,,11;. 

t 04 H,4 HA)H)(4 1.^, p. 71 ,' (IP 26, 557). 

Ironi tin- jyonnl r n allv i''Oinrria plniix I koto f)\\ l>nt\ 1 1' ''' 1 

art' •I' ll \a d fhn hroniinatiop jtro(|iu ts of piirtn 1 a< < to a< a t i* < 4(1, '’'^'^ 

a [>roj)ionyl pin nyParniit nstnr : a-bromo-phenyl-acetlc ester t I Id 



DIKETONK-CARHOXVI.IC acids 

! li^lc n‘ !c( ) 'c‘ n"'' 7'‘'P‘“"y'-P''e;’yl-t>romo-acelic ester ( n j i i , 
, I w f I “ y-bromo-phenyl-acetic ester ( il,.|;r( (,i i 

. ,) I ( I 1 O ("if y-'’fp«-Pf°P“"’y'-Phenyl-acetic ester ( ll,( liDr 

(()( H(( ().,( ,n^. llic lirst two, (listilltd witli ri; , 

()JIHr an(lalrnpi|a.i(l cslt-r (,r in. tlr at nl 

l-i «,.h x „.|,| I,., V,. ' a-phenyl-tetronl; 

acid m.,,. ..5,, a,„l a-Phenyl-y-methyl- 

tctronic acid (H,(||.(, (HI): (KJI,, 39, 
y-Phenyl-tetronic acid c„||.cn .((Oil, : (H., , „ , ’ ' 1 

pro,!,., , „f I,', ; hlun.l,. \ ’',1 

aHnmwnal.m.a r.p.r, l,v s.,,„n,r.. ati„„ and , ( , \ 

obo, ns)- ■ 

(I'l) l>IKI loM.-CAHIidXVIK 

Benzoyi-glyoxyiic acid ( „!l,,( ()( ()( (1,11 T|„ ,ilivl ir 

nnn,.-,adu.,r,.,l,„U„.,l,„pa, i's., I i.a'j i 

(lli. nnn N j( ) iiitu a niiMiiir ,,f I., ii/(.\ l-.na 11, ,M,r aial a. ni, 
liMliid.. Wall Wat. I- ,ii„i .il. ,,||.,D a ...i.airi, hvlia,, 

s (( , I.,.,;, ID „■ ; p ' 

Ip a-.ixiiiii- ail. I .( ph. MX |.li\,lia/..i;, . ,.f tD, ,.:lr, I .m.t ..f 

"I , |.n par.-.l Dx ih. a.ii.a, .,| nar.a;. a. i.i an.l 
'''''■"'I'' ll!- 21. CIO) I„ n/..xl a,.ii. .M.a 

Benzoyl-iso-nitroso-.icetic ester ',,l!.,<(ii NiHDiii.i H 

ester ' (',.lf. ( 

nip, as, Tl„. D. nox -a. . n," , 

i>'« I'l 'lilt lion t.j l.,.n/o\ tiiii,. , ti, . vt, 1 X I, ,,]j p, 


an- 

aial 

i]ii< 

■n/ol 

ni.p. 

>trr 


benzoyl-acetic ester diazo-anhydride ' ‘ 

( C.KC N 


. ( 


N 36, p.K 


Quinisatinic acid, o-amido-bcnzoyl-glyoxylic acid Nil . 1 H,i O 

" ‘ l-’o Im aU ,i..xxn aa.. xxat. i ..la! a^ I, . i an.',., I .'. taii. ' 

Iki:'!;:;;::::: -...i..-un!..xxa„,..,„.,.i,i.„.:.D/ 

Quinisati„( Ht, | 

17, 'ICMHO l:.N ...11 

'"""ip ethyl ester ( 111 , limp at i ; .!i,,ln,,,linih,..,„.:,l',,ma 

. p ' t., p|„.,„„m ai.l oxali. a. i.l tiD 21, n ;a I', ,11. , l.l.„i.l.- 
Ppd,i,,,Dr,al,.,|.,„^ ...lm„.n.a i1„.,m,,. l;,n 

I'tn/.a D, , j" 'r'"' ' !'■ 31, 1 Nu. I, u— ,.nl..,liluu d 

\\ h <'st"is. sx'.' It, 34, : 36, .,im,s 

benzovl-icetn"n/!'li ' *'*'”'**' " ■'" •"•‘"'i' ' 'C c n ]>r...liu< s 

?•«'■ ‘ «".v' *M ID,. (M lip,. ID. ,ID„ Din. .l,- 

0- m- •-•i" ton. il-; 18. 

, ^ iM.i P-Nitro-benEoyl-acelo-acetlc ester A 221 , , , . ]; 35 , 


ceto-phenone-acelo- acetic ester ( «n,c 


xll J ' o i • V .J.v > 

intn t ( 

^ts <ihyl ester is prodneed hy ihc m 


(M iL.ri 


( i 


molts 


( ( > (, H 3 

t (^2 .in.t ,1. . t(i-plioiiont'“ 
Jutii ol (i> l)roim‘'xiv cto 
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phenonr upon sodium ando-aadir ('stor (Id 16 , 280)). I.ikr a, , i 
plu‘uoii,‘-aod()nr. tho uslrr naulilv lorms a iiiiinraiio d.ir.'i;,,, 
On with alt'ohnlic potash it pa>S(‘.'> into y ])h(‘ii\ l a .a i i 

crotonio l.udoiu'. 

(^Phenacyl-IaBvulinic acid, sr.* H. 34, i 2 hd. 


(ll) PHENVr.-I'AKAM-IN-DK'ARMoXVI K .\( IDS. 


Tile [)hrn\Tparatiin-di('arl)o\\li.- aeids, Iikr th.‘ aliphatic, satin ,i,,l 
(iirarhoxvlic ac ids. can hr arraii-cd into inalonic a( ids. rtlu Iriir-^u, , ,, „ 
acids, etc. ’ ■ 

P/icn\'/-)n i!o)iic AciJs. Phenyl-malonic acid t «1 l^.t 1 1 a i > ; | 
nu Its at 152 . split tin, 2 otf ( ( )., and forming phrn\ l-.K.t i< a» id. h . / 
boiling at 171 (i,} mm ), w turnird fnmi phrn\ l-oxalac. tic ett r \.\ 

elimination of carlxm monoxide (Id 27 , looD. Dinitro-phenyl-malonic 
ester (NOp^.t ^11 .,('1 ((dt t j'.J 1^^)., nirltm^ at 51 . is oi)t.iiia d \r, lir 
action of liromo-dinitro l)rn/* nr upon sodinni malonic rstri 1 1> 21 i- 
22 , 127,2 : 23 , K. .p)o ; 26 , K kd. ’ 

2, 4, 6-Trinitro-phenyl-maIonic ester, />/< c /ta No 

( O^t .dl5!.>, exists in two nio<li!ical K -ns, un iting at s'''' n i 

^4 (1>. 28, ioDo ; 29, Kd <( 07 . t. 1800 , II. 25 ). Bromo-thvmo- 
quinone-malonic ester ' p i.p;, ,( 4 |p < } | ,, ( > ( jj , j, 
blue salts with metals fid 34 . I ss^i/ . * - / 

Phenyl-cyano-acetic acid ( J l,ril(( N).( ( u )ll. ni,i>. ()2 . Its .tlivl 

f^ter. l).p. 275 . is forme.l l,v the a<'tion of Na and i aihonK' au.l . aa 
upon ben/vl < v-mide. Tlie amide. 1114). 147 . paves, on ttvatnn iit with 

P( I5, phenyl-malonic nitrile ( JI.< lid Ni ,. mp b i. . tv 

(C. 1004. II, 45 p. “ ‘ ■ ■ ' 

Benzyl -malonic acid, . smanic naJ (,H.( 11,(11 

(rOjH),. meltmp .It 117 , Is obt. lined from its , ster, jeodux’d 11.” tL* 
action of ben/yl (blonde upon so<lmm-malonic ester, as \S(11 .o, 1)\ ttc 
redm tion of ben/abma|oni< ai i( 1 (A 218, I ;(,), 

0 - and p-NItro-benzyl-malonIc ester (Id 20, tM). Th. o i.i.l 

coiirlensed by s,,dinni hvdroxidr to n-oxv-n -nidob, ai bo\\ la a- I'l 

(Id 29 , byp. Methyl-benzyl-malonic acid (A. 204 , 177). b-Phenyl- 
ethyl-malonlc-acld ester bjl.df Hp( H ( II(( notdjH,)^. i> p ,! d 

attachment of f H^^.MpI to lien/.al-malorm ester. The ai id iia lts ,it 
144' with decomj)osition into ( ( ), and /d|)henybbul vii*' .i< i<i (< , nrd 
n. 1024). 


l^hcnyPsufcinir 


Adds. 


. ('dt* ( It ( ( )dl 

Fhenyl-succinic acid i 


nil it- 


inp at 167 , results from o;-rhloro-stvrol II : CliCI. as w. il .0 li 'iii 

ben/abmalonn ester, by means of pot.issium ( yanifh' (A. 293 , ; ^ 

th«^ decomposition of phenybaf eto-sin < ini( <’ster, l)V me.in > ot \ > 1 v o ic 
centrated caustic potash ; from phenybethane-trii ai box vli* .e id, -I'l'l 
from the so*< alI( (l hydros ornn nlarK ac id t ,711,^0.. Its ,0;' ’ 

melts at 54 ’ (H. 23 , R. 57/,), and another modiiii atioii -it is" 

414, f . 1907, I. 720), Oiioiide, b.p.jj, 151 . I)im( thyl ( st( I . in P d"' ' 
b.p ,, Ibid 

/vsbv /Icu/s. Hy serni-esterirK atioii of phenyl-sins ini* “id. "i 
attachment of methyl alcohol to the anhydride, we 2*'^ aliont /5 1"' 

cent, phanyl-iueelnlo /^-methyl-ester a-acid C^HjCMiCOaH) < 
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CHj, m p. ()2” ami alxait 25 per ctnt. phenyl-succinlc a-methyl-ester 

^I-acid ( gHjCHIf ()^( H.,(.Ojji{, m.|). lop. 

Pure u-nu-tliyl .stir ^-ad,l is obtained' by s<-nii-sa]«,nirieation of 
thi’ neutral ester, and tlie /I-inethvI (ster a-arid from /5-phenvl-/3- 
cyano-propionic methyl ester CsHs.ClIft Nj.cii .co.^CH.,, rn.]) bv 
sipoilljieatlon of tlie evano.rjen pron].. Ilie eon^titiiti.ni of the twir 
isomerie ester aeids billows from the transformatiijn of the ester acid 
dil.iri.les with benzene ami ACCI3, wImt, liv the ^-methyl estiT a-acid 
passes into desvl-aeetie ester and the a-methyl fi-acid into phenvl- 
plienacyl-ar'etie ester (A. 354 , 117), 

Phenyl-succinic /I-amldo-o-acid < Silljf H(( OOHyt H ,( oxh mp 

l.pV. formed by attaehm.-nt of Xlb, t.) the anhv.ln.h' the isfimeric 

phenyl-a-amldo-^-acld ( ,,ll.( ll(( ()Nll.j.riD( (Hill m 11 isq from 
/]-phenyl-^-cyano-proplonic acid (i/.t .). ‘ 

o-Oxy-phenyl-succinic acid m. lts with .he at 150' It 

is (jhtaiiicd from cum;irin and potassium ryamdo (A. 293 , 

Phenyl-methyl-succinlc acids liar e he. n obtained in 

two niodifu iitioiis, molting' at 170 and * (H. 24 , 

n 1 , , ^ H, t H ' 

Benzyl-succlnlc acid m.lts .,t tor, ami results 

from s, . (limn ethan-tri. arboxvli.- ester, or 'so. limn ethim-t. tra-carboxvlic 

ester by the action of benzyl ( blonde, etc. (D, 17 , ^^(,1, as w, 11 as'by 
tli(' reduction of pb(nvl-it,.com,; .u ad (B. 23 . K, h forms an 

anhydride, im-ltmy at loj 

Phenethyl-succlnlc acid ' JI,,ClD( H.t H(i <K dl,( lld'OOH, m.p. 
>,/' . '\ iciluctioii of st\ rvl-sm ( anil .oad, .md from ht ilro-cinnamvl- 
I'a'iu-iiiiddiiio iii'id, with K('\. 

rii “-Phenyl-Klutaric acid CjH .CHiCtHdlirH, 

( t r ■ . Hd lliCiK H^KXHIR or 

.Md >I)R)A 11 .,( 1 D(() 0 K |,v sphttniy; easilv p.isses into the 
■"''d'lride, m.p. 05 (B. 34 , .,i;5). 

j^-Phenyl-glutaric acid ( . 11, ,('11,1 ll.t ooH),, m.p. i.,- .i.vsphtiing 
p-p leiiy -pr..pane-„a,.tia-or telrm arboxvlie' . sp , , the ciui. nsatmn 
'""'Is of (ann.annc ester, or b, nzol-mah m, ,ste,, with m.donic 
' >.N IIKMIIS of sodium itliyhitf. llv lutiatMu it is transformed 

■ J’lixtuir of 0-, m-, and p-nilro-phenyl-glutaric acids, m p. 205 , 

' • -'nd ^,40. I he o-nitro-arid on redueinm with s^nCU 

^ *»ydro-carbo-slyrlle-)-aceUc aeid (' n i dn,,ee>oiiu:n; 

111,]) I ,S 1 /U At \ 'V * \ 7 Nil - Co ’ 

adds; Iloinol(>j^ous .ui,l snhstitut. <1 7)-]dienyl-i;hitarie 

th,, rrsiiit ' ^ /^■^^®"y*’“-niethyl-glularlc acid, m.p. i js . fia»m 
‘Attaching methyl-maloiiie ester t<» I'en/al-m.di'uie ester. 


^ (i-O I^hknyl-ai ( oHoi -DirAKiioXYi ir Aeins. 

‘^"'ideas ji'!s tliese snbstann s consists m the 

’’'^^oxalir 1 hydroi'arhons, aniliius^ and jilnuols. and 

("iicDiiti o * allo.\ane (all in one), inuh r tlie inliuenee of 
^‘"^idised t^* acid (C. it)o<), 1. 15(10). Huy are easily 

'^^^^divdos d ^'yrrespoiiding pheiiYl-glYoxvlic aeids and aromatic 
^ occ t. 1910, 1. 25). 
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Phenyl-tartrdnic methyl ester rrtn3('(()H)(('()._.('l!.,)o. m.]). (>; , h p 
ih5 ; p-tolyl-tartronlc methyl ester, in.i). 72 ; p-methoxy- an.! p-di- 
methyl-amido-phenyl-tartronic methyl ester im It at iis and u p 
Trinltro-phenyl-tartronic ester .H .) , iii p. 

117', liy (ixidatioii nf triiiitro-plieiiyl-iualoiur i^tia witli Il\() ,( 
iS(U). II. _'S). 

Benzyl-tartronic acid CJ I,,.('l I._,.r(( )II)(( ( ) J I), indt^ at 1 | ; , wiih 
into CO.^ and /^-jiln'iivldactic arid. It usult^ Ii.m; r, 
action ot ('auntie ]^oiasli i»n }h-nz\'l-{'}ili>n)-tnalt>Hic istrr, tin' i 
obtained troin the interaction of ben/vl clihtiiile and <odiniii . hi i ,. 
inalonic e->tfi (.\. 209 , 2};). a Anilido-, plu' nvl-Jivdyiizhl < '■■■/ [. 
mdi'Hic tsii-y, ( tc.. aii‘ ])roduced bv tlu- additinn ot tlie resp,rti\r l i . 
to l3on/al-nialonic e<ter (11 28 , i.}5i ; 29 , Si ;). 

/^-Methoxy-benzyl-malonic add ( J I. < 1 1(( )( H.,).( I b( < » J i , ; i ls 

at 115 w ith d« eonll»0'^ltlon into ni* tb\ l alcohol and l>en/.i!-iii,i:' a 
•icid. ir.'in who>e <stci the p'-inctho.\\d)en/,\bnia)onic iNtri ;s p;,. 
duced iw addition ot sotliuin inetluiate (11 27 , 2S(d. 

<7,11. < a <11,1 ' ' !i 

Phenyl-malic Acids.* a-Phenyl-a-oxy-succinic acid 

( IL I ' i i; 

m.p. IS7 , piodncod b\- tin- a. tiou of Inoininc. pho'-plioi 11 a and a cc 
up. Ill i)h( n\ }-^uccini( ai id. 

a-Phenyl-.i-oxy-sucdnlc acid . ni p i p 1 

( If nif. (a).pi 

rt oilt^ from th*- int« raciion ..f )»h. nvI-forin\ i-ac« tic i Mci . pi n- a. 1 
and hvdiochloii. ,1. nl (}l 23, l\, S7 ;i. 

Benzyl-malic acid * ‘^*'' **'| < , if’ ^ ' ’ 

dent ition jiio.in. t of . hhaal with l>cii/\ l-in.donic at i<l b\' -aj'oniin !:■ a 

wit’ll K< dl ill 38 , 27 ',71. 

Phenyl-ilamallc acid ma\ be obt.nni il in the form of it> /,/• ; 1 a 

< db < ‘ *di 

phenyl-paraconlc acid < n, . m.p. lo'i . \>\ I . 11- 

( > ( < ) 

bcn/al.h hvdf with 't.tlmin -ii< t in.itc ami .n a tit .inluahid. ( A 256 , ' 
Ida- other im tin td. -.ce 11 33, I2pf . A. 321, 127 , 330, 202 

Idn lo/l-par at oni< at nl, upon limtillation, bi« aks dtWMi in!" ' ■( ' 
dioxi'If, ph I -riY b 1)11 tvrod.il tone, ami jiheiivl-iso-i rotoim a. nl A imnc: 
pn-tl'n t I*. (</ r ). 

bin iivi-ilat onit' .uni i> jirotbnid when metalln *.odinni, oi ..iin;' 
ftiu'I.itf, .nt-. upon pheuvhjiar.tt tiMii cstets. llvdinuln .u ni 1. 2 :"" 
it til bt [i/,\ i- an I mu .u nl .nnl phcnvl-bul \ cn .uni (11 29 , i S) 

0-, m-, and p-Chloro-phenyl-paraconlc acids nsult fiom il ' ' 
deu'.ition of rnonot hli>f odieii/.ahlehvtl' -' with soilmm an iMMi', " ' 
\m ld three (hloiin.iteil miplithol. (Il 21, K, 7d,>.) 1, 3, 4-Dichloro* 

phenyl-paraconlc acid, m.p. i ;.s . f«>rnm iwm (in hloro-najihtliob i" 

ID- 

a- ajjd /l^-Methyl-phenyl-paraconlc acids are jirodut i il m dn 
flens ation of lx ri/.aldehvde with pyro-t.iit.inr ai id. atnl vn ld nn li''' 
naplifhoK (A, 255, 257). 

a-Phenyl-v-valero-lactone-carboxyllc acid <> 

codf ciK n < If, 

ihy \ is jiroduced in the reduction of phenyl-aceto-suci uin 



PIlENYL-Kim)NR-J)I('ARB()XYljr A('ll)S 
(B. 18, 791). S-Phenyl-8-valero-Iactone-y-carbQxvlIc arirf . 

by rnluctioii ol a-hcn/.( .yl-^^lutui ic acid on di^til! iiion ^ \ ^ ’ 

riiinaiiR'iiyl-acryli,- and. njiaiion, gjve. A -d>liyd,o- 

(ij) Plii:NVI.-KKlONK-I)i(;AKia)XVlj(: Arijjc; 
Benzoyl-malonic ester (' il,.(() ( li(( ( I ( n, , , 
malonic ester arc i>ro<lur,-d ],V ih,- acii,,n U iid 
lun/oyl chloride njx.n sodiimi-inalonK ,-ttr {P, 2o' 

latter yiel(E rjuiiiolin derivatives upon re.l,i( ti..,, (iy 22, ^ 

Benzoyl-cyano-acetic methyl ester (,11 ('xn 

b funn.d fn.m . vano-,ir,.t„ mrUivI , ,„i,l |„ nbb h ’ 

ethyl ester, ni.|). ,|i . fn.ni l.ri,/.,,vl-a, , tir , -tn an,l , v in ‘ ■ P 

y,rl.l.,yann-ar,.l„-pln.„„a,. „„ wnh Vu!' " ‘ 

Phenyl-acetyl-nialonic ester ' „ll,( II , ( ( m IKO ,n(n , , 

pheii-acetN'l chlori.le and \a-riialMnic cst, r. T. cm.lt r . • n • 

IlaSO, to Hiiph(Iif>-rt‘s()rci}t-iinf)t> win i\((r ( \ 298 ated 

Benzoyl-Iso-succlnic ester ( ,H, ( (M H ( iia n'i 'if 

lr..nioi-lm.,nao t..-phrii.„u- an.l M:,lm,„-„„;i„„„ i ,!,.,' P Ss 
a-Benzoyl-glutaric ester < < » lift n, (',11 . kH , 

I>.||.|2 inn ji,. , horn Na-hi ri/ovl-ai a iir , r uii'h ■’ i I ' - 

^-Benzoyl-glutarlc acid ' JC< ( )( lip n ,( r „ ,, 

Mi.my.r hnating, gradnallv ^pl,,-. oi, l|p , ,,„:| p.,,,, t'l,;, 

o; n,,oa,,. 

fi'i'rii l.rn/.oir aiihvalii.l,- an. I s,.,innn iin ,ri.,p.,.| , 

I to., and IIP): 

^i-l»■../.nvl-glu,a,■n■ an.1, and ,-,.dn,aal pv ....imm an, a!:;.,: I' p’;, 

Phenyl-oxalacctic ester Oi'.. it , 

■""' ''■■'i'”''' (If 20. 5„,1 p|,,„,,. 


1" i-'inittl ironi 


PI'enyl-cyano-pyro-racemlo ester , . , 

f'-'-moxiii,, , , , . N 

odm,,, p\ 271. i-h,.„vi- 

Phenyl-aceto-succlitlc ester 1. 

^"du-a,,,i,.„a . . . 

dll and |>liinvl-l>in,nai<ti, ,mit (H, 17, 

Benzyi-aceto-sucolnlo ester ’ 'tcu.ii ' 

11, iiai.s) . i'n't..-Mir<nnV .-.tir aid Ivn.yvl .hlnruK' (H, 

Benzyi-oxaiacetio ester ‘'•"•‘■I’d ""V ,11. 
liv,lr,K.in,i.in,i,. . * . ('■(H <1,1,11,""' ^di'r, 

‘"dunac ester and Na ali ohi'.l.t,,* ,|{. 31. 55 ,). 
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(14^^ Pli^:NYI.-OXY-Kl':T()NK-DICAKH()XVLIC AciDS. 

Keto-phenyl-paraconic ester | \ (H. 26, 21 . 11 ) 

0 CO 

a-Benzoyl-8-chIoro-y-^Iero-lactone I ' V hid 

. , C.HjCOC'nCIIj.CH.CHjCl' ' 

loi) , troin Na-lKMi/dvl-acctii' i-stir with cpidil<)H)-h\drin, is sj)Iit up 
by alkali iiipa hcii/oic ai i<l and y, 8-dit)xv-vaK‘i ianic m id, 01 iiiid ( o 

and benzoyl-butane-diol iI.,.('Il(()iI).(Tl.,()H mi. 

(C. ICJOI, 11. 2J7). ■ • ■ ' 

(15) Phi: N vi.-i*.\KAM-iN-iKi( AKHt)Xvi,i(‘ .\rii)s. 

Phenyl-carboxyl-succinic acid, phehyl-ethane-tricarboxylic acid. - 

Its t >t*T is h.iiiusi wiirii j)licnyl-<-hl.)rarftk- < acts upon s.uliin,,. 
rnal<mi( cstor 219, > 1 ) . I In* a( id bia aks down, ( 'ii licat in^^ into ( ( )„ 
and {ihcnyb-uccmic acid (iC 23 , 1\. 57 d- ' 

a../i-bicyano-/‘^-phenyl-propionic' ethyl ester ( J ITT l(( N),( 1 1(( y, 

in.p. OvS ^ hy condriisat k .11 of niandclic m id niirilc. with 
sodnimH'vano-act'tk « >tt r (C. njno. H. 

u-Phenyl-tricarballylic acid < ,.IIA li(('( )( )II).c'H(( ()( )II)( H,.( ( )( m, 

ni.i).- iioy by saix.inlk alk.n ot tin- reaction ])|oducts ot K( N aiuJ 
])henyl-itacc.mc ac!(l c>t< r <('. kjo;. II. 4(/)). 

Phenyl-butane-tri«arboxyllc acid * ‘"‘dJj) ( i. ir "'i' 

( • JHjO), til.j). ; »o-t<.nn, in jc ijt) , liy sajionilk'arioii. and (<>,, 
elimination troin tin- coiuhn>ation piodnct ot <'mnami(‘ c-^tri with 
Na-cvano-acrtic e^tt i and l>i omo-,icrti«- ester ; Ix.th a( ids vk Id tlu' 
same anhydride aekl, 111. p. i II.*''j.>)- Ihe same sti ii. luro 

is asi rilk d to the ti ie.ubo.xylk a< id ol>tained 1)\' attai hmi^ . iiiii.miu 
a( id to stk ( mic .u id e>ter, imp. 200 with dei oinpo«>ition, which, h.wv- 
cver, has quite dilteivnt projx-rtie. (.\, 315, 

/il-Phenyl-pimelin-z^ii-acaric acid ^ ii < h/ odi p j , j 

. c It , a 1 1 (( 1 1 ,( op t), 

(i>i->tain( d troin tln‘ conden«,.ition prodm t of i inn.iinii' .ddeliyde witii 
tjiree rnole( ule> so'dinm-maMnie e-ter, by saponilu ation with i"n- 
ttrntrated IIE,r (A. 360 , pj;;. 

(lO) PlH NYI.-KKIo-I KH aKHoXYMC .\( IDS. 

a- and /^-Benzoyl-tricarballyllc acids < JIj C( ).( H (t < )01 1)( 1 1 i(d h dl) 
(U^COOll and ( ,lld<)( (( 0 ( )Hj(( ll.,( ( )( )il)j. Iheir (spm an; 
formed from chloro-^in ciinc <‘ster and ben/.ovl-acetic est< 1, "i tn'iii 
ben/oyl-acetk ester with brorno-ae«ti<; esttT ami sodium (•tlivlal<‘ dh 29 , 

R. 7m). 

(17) Pur.YKI.Io roi.Yc AKMOXYMC At IDS. 

(17) Hy condensation of l>eiizal<lehydes, and snlistitntioii l>cii/' 
aldehyries with ara to-acetic ^stcis. and similar suiistam es, in 
presence fd aliphatic amines, ^ 4 lK^eral polykelo-i^flyc arlx'xylic acids 
of Arornatir. scuies have been obtainol, wlptii ine inttic^tiiig 
paitJy I>y thVir iMuneiic forms, and partly on a< count of their capaotv 
ffli* furtfier fiondensations. It is, Imwevtm; doubrtul whether th<^^ 
curnpounds stilh contain the open aliphatic chain, or whctliei they 
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ought to be regarded as cy(die-ketonc-al(a)lif)I-carhoxyIic acids of thii 
hydro-aromatic series (A.v 323 , Sj ; 332 , 22). J^enzvlideiie-bis-aceto- 
arctic ester ( Hi( H((.()( ^ {•') i-, obtained from benz- 

aldehyjfe with tW^) mnlec\iles acetn-.iet tic cAi V in tliree sterfMj-isomeric; 
keto-forms--/ 3 . m.p. 150'^ m.j). 154 ; and m.p. lo.S g- -which, 

tliroiigh their sodium salts, can ]>e convcrlt-.l mtu ilie kcto-enol forms — 
a, m.p. bi"; tta, lirpiid ; a.„ in.j>. i)y (>7 . lln- l)en/ylidcnc-bis-aceto- 
acctic ester is easily condensrd with eliiniiiaii<iii of HJ) in a cyclo- 
hexaiione derivative (A. 313 , 129). 

Addendum. number of coinpouiuE attach themselves to the 
plieiiyl-poly-alcohols and their oxid.ition prodin t-. Thev may be 
regarded as derived from the vaimuis <'lab>e> of bodies which ha\'e just 
been described, by assuming, in additi<»n to the one aliidiatic side 
chain, a second or more groups (mostly < arbowl gn<uj)>| attached to 
tile l)en/.ene ring. Most of tlie lH.di« > belonging here aio o-di-deriva- 
tives of benzene, o-jdnnylene ilerivative^, obtained in ])art from 
o-pidhalic acid, and in jent l*y the eexidatmn (»( denvative> of ortho- 
condt iiseil hy<irocarl)ons (’.g. imlene and n.tj>hihalene. Mention may 
be nuule of the subjoined c<un{»ound>. Soni.- <d tlu m are intimately 
related to the dicarboxylic a< i<l>, which have beru di'-eu^'-ed, carrying 
the one carboxyl group in the nucleus and the other in tin* side chain. 


(18) EiniNVi.KN‘K-oxv-i)icAKi;{)Xvi h Acids, 


o-Carbo-mandellc acid ('( >Jl 2 illh ( i.dl decomposes 

readily into water and a hu loiie-i aibo.wiie aeul ; 

Phthalide-carboxyllc acid ^ . melting at i.ng, and 

beyond 180’' decomposing into carbon <lio\id( and j'hthainle. It is 
formed by tin* laaluction of o-caibo-pln nvi-gh • ‘x\ la .leid d’), 18, 381 ; 

aHb *’•* bv boiling (lu* <ij-dibroiuo-a»'« ti-phmom -''-v aiboxvlic acid 
lh).,i(VI,C(HllHr2, m.p. 132 ,\Mth\\at< i ( ly 40 , ;i t, .is well as bv the 
action of alk.di upon t<‘trachloro-hvdi iiulom- (.\. 334, 1 1. Substituted 

phllialide-carboxylic acids, see A. 296 , ;j4, 
fell C H,( CH H;, 


Acetonyl-phthallde 

Mith I'btlial-aldehydie acid ((;.\S()S. II, ,,.Soi. 


c) >0 


lu.p. o.s , tiami acetone 


Phthalide-acetic add c,nJ 


bH 


, is derived 


melting at 


rcii CH, vo.ii , 

. dioyo .,v 

'"111 I'lillialyl-acetic acid bv reduction (E. 10 , i ’ ’ 

Meconin-acetic acid (lOOi;.*). <>y ,Ha{‘‘ ^ > 

; results from the action of hydiiodic amd upon meconln-acelic 
/[i'AHXH .o>,H 

Coni. . 

of opianic acid with malonii' acitl. glaci.d acetic aciil, 

aertato-JU, 19, ai.15), . . 

OlMto-lsq,-cuniarin-«arboxyUo add c.iid ' ' " 


. nfl'Iting 


at I- • 1 ^ 

"xidali with yhtlmlide-acetic aciil. It produced in tbe 

1^- 26,'rx^r) r'dassiuq*.i)ciiuauganatc 

VOl: IL 
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Phtbalide-propionic acid 


r[i 'Cii 


, niflliiig :it I 


1 " , 


i\-siilt> from the ledui lioii of phthalvl-pitipioiiu' a( ul (I). 11, l 

j 1 1 )J1)( ) 

o-Phenylene-aceto-glycol-lactone acid ( 411/ ‘ | i iii o 

([j.CU,, to 

111.}). S5 , is ohtaiiird from phenvh-JK' - <liae( tie acid, hi niniiic^ 
pliosphoriis, and wsiter (H. 26 , 224). 


I ii:(;n(oii).( iis I . li 

0- Carbo - phenyl -glyceric acid lactone tdh I 


l: 2 '(‘() 0 


m.p. 202 , Is prodiii fd wlu-n /^-iiaplillio-.piiiioiit* is oxidiM iI \\\i]. , 
l>lt'ai hiiie-limi- solution. \\’li»n llif hn tom- at id is luMlfd wnli Ir ii,,- 
chlorii' aeitl it lo-cs wati r and Ix-foiUfs o ( arlHUi-a o.\\ -( imi.iiii!' ; 1 
hit'ttuif i 15. 27, 1 1)^). 


(l-d I'ill.NVl I'M-.-KK o 'M.-nit AKIUtXVI It A( Ih-. 


o-Carbo-phenyl-glyoxylic acid, a.:,/ 

m.p I I 10 , i-> f' >! m» • 1 m t h.- < .\iilai i< tii ol o !i \ di mi Idu -■ ,ii ; ■ . i. 
a' id 1 /. iM'i’iil Irdi IK-. fi n (phi In *1, /viiaphtliol, and tin- o\ ; .i: • 

of /■^ j'ii- nel n.iphtli il* IK- w nil pt>! I'-smin p* rm.iiic.inalf i.\. 240, ; 
15.31. '/'a. h vK-id o I . 111 " I m.mdt-lit at nl np(»ii irtliK l k 2 ;, ‘id- 
le miMj.ln h.uK .fid. I i<-. time ill' .!< el aloiK- ei\ (-S pin h.ilii .ml: ‘ 2 :! , 
pin h d aid' .aid, .iikI I -ipht hai\ I. hst. r .md .-hi .ai'' , 

' . Ih" 1, I.'l! p 

Trichloro- aceto - benzoic acid 0 , 11 ,/ ‘ ‘ ‘ ^ >1 

1. >• 1 ( >ji ‘ ' ' 

tribromo-acelo-benzoic acid, m p n o , 1 . -ulf u h. n . Idoi h;. .2 t i' i : 2 

in 2‘ ' 1 d '‘t K . 1 - id, K : np' .n j •hdi.d’ l .i< ft j< .n n 1 15. 10, i \ ■ 

o-Carbo-benzoyl-acetic acid ‘ ^ "‘1' ' ' 

I in oiiipo at loii into <.iihoj. dio.Mtlf .mil at i-lo j4i'‘Iioik" > n i h’ 

at el, 1 - Imm-d uh m pin it d\ h f 1 1 < a< id i> t|i^-oh..l in .m ' 
of t I n I K > ! I ,ii.d ph • ipn < 1 w n h .u el > i 1 5 10, i 

c/,i-Cyano-aceio-phenone-d-carboxylic acid m. Its at i ;n d- 26, 

K i ;■ I 

Benzoyl-cyano-aceto-ester-o-carboxyllc acid 
(2)^11 If ’“d m p. I2I . I- piotlii. fd h\ ihf 2 . K ft 

o^da upon piniid'cl < ■, .1 no a- f 1 1. fstri (15. 26, K ;;o). 

0 - Carbo - benzoyl - propionic acid ‘ | | *' '**' * *' " ’ 


147 '. 1 hf i/uuhlr !i(( (ntir Mlj.t H,.( < > , oMfspoin 

at nl, Is produt f«| tm luMtinp' sm . inii anli\ilridf and plitlialh 
vt nil .utlinm a' ' 1 itf (15. 1 1, ih.Si) _ 18, .;iip). 


liii;..: t" 

'll"''' 


(20j I kl AND I’lUKAt AKimXVI If A<II>S. 

Benzyl- malonlc-0 -carboxylic acid, curho /xo/ry/ ^ 

’• '”■'■'1^^ ‘I""" •lyi"’'"""-'"'" 
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{■arl)Oxyli(^ acid and Its dictli\l (-,l(r results from tlie reduc- 

tion of phthalvl-inal(uii< e.'^ter (A. 242, ’7'. 

0-, m-, and p-Xylylene-dimalonic tetra-elhyl esters < ( II 

K'Od .dlfijoL’ I'rodiiced in ilie rediK lion ol iIk liner corresjiondin^ 

xylyiene-di'chloro’dimalonic esters < JIi ‘ Hd ' whi<h 

are the products of the action of sodium chlor..-ni.il(ji;i( e>ter iij>on tlie 
(,j-x\l_\'leiie dibromides (D. 21, ,11). 1 he >.\ !\ leiir-diinalonit acids 

la'cak down, on lie.itiiytt, into piien\ leiie-dijaoj)ii»:ii( .i, i(C and O,,. 

ra-Xylylene-diaceto-acetic ester < ,;H.i 1, ; < I! !li< 01 ! i.jict) 
from ni-x\ l\ lene bromide and Xa ac( i(j-a< eta , >.01 1 1',. 34, J7(|0i. 

{ 21 ) OXV-IKI-, TKIKA, A\I> I'l- N I A' AK !;oX V ! K Acil'-. 
j'( ( <c.n , 

Phthalyl-diacetic acid (yit* * * "‘-p- i-s> . i- olaaiiad 

I (( n ) 

j ( a H p < t .1 1 ' . 

hum phthalyl-dimalonic acid ( ‘ ' A 242. , 

I ( ( )t ) 

Phthalide-tricarboxylic acid (i tx )H,,( yii,/ ^ be t abem.,!- 

lion (if j)\ id-raceinic a( id vind u/a, ./e.'-'.e .o.i/ -< lid'Xiy 11. 

cool! with alkalies. ( >n boiliim w 11 li water tin amd loo ( ( t.,. and 
passes into plitlialide-dicarbo.w la .i< id laabb /AC (.), w hii It, ciii 

oxidation, yields prchn\i\c and lA, 311, i . 

{:.i) Ki; loM -i Ki' AKie XM r \( i " 

2, 6-Dicarbo-phenyl-glyoxylic acid aii,!! j, i < ,.! ! ,m • ( o.dl, 

nielli mr at j pS , is formed w In n naplnli.da a* ai i' ■ 'xa’i- d w iili K.MnCl^ 
(1>. 26, ll\dri«-die acid .Did j *]iosph< ■: u- r n i,> j-nath\b 

iso-jililhalic a(id, and wlnm licaled il biv-an;-. ,db.( h- d.M >M-p!iih,i]u; 
;i( i(l, wliilc more (•oinplctc oxidation < on\ ( i m i- n i- ■ !;■ m'.-na iiita >0 id 

(b. 29, IC jSj). 

Iregenone-dl- and tri-carboxylic acids f 

;iiid t'odi;.piyif.,/dd h n.0i< 


Mono-nuclear, Aromatic Substances, with Unsaturaiod Side Chains. 


‘le i)cn/.en,> (iriivalives ilnis l.ir (o 
( haiiis ha\ in,Lt carbon present in th«m. 
"*inp(,uiids Inwiipt; unsal.njiiii 

■ ■ c,n,cn;in, r;,.- , 

‘ ,n,a M t M > n,«'M r .. 
(.n,cn mimio 1,.. . 

c,M,.iH iMio.M 1 . 


' at "im.s, 
^ .\M, Iiv.l,. 

'■"'" 'im. A. 1,1 


It lira h d 
lied the 


V I! 

1 , !i,c>n 

V , Ho 

^ ( 071, 


* 'in, like ilie unsatnratqd alipln.ia Icdn, ^. b- cmiM rled 
''uincKiiis additive reacli«>ns into satmatibi ^empomaC. a'> lias 
'l’*(iiit\ i)rrn shown in llu* pna'cding M»tu>n>^ 


Li. Oi M IN-MKN/IM s. 
iiiikm'> b*‘'l^aration ot ilio oleiin-l»« n/oR 

bt m the noiglilxnirhood ot tlu* iH-n/ene 


eimiaminp tla' oh lin 
nucleus, the s( cond.iry 
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and tortiarv plienvl-i^ilkvl-rarhinols arc particularly suited, and i n, 
l)c easily pn^paianl from the synthetic aeidyl-heu/.ols by reduction ,,, 
l)V tlie action of inagucsimn alk\ l iodides. 

rhcs<' carbinols are (i) inad«‘ into chlorides by treatment with Il( i 
at o'\ and IfCl is split off from the hitter b\- he.itiiifit "ith tn ridni 

CJljCOCrta — > C,HjClI(01l)Cit3 ►Cjll^CHClCHa -- > II a n, 

(j) The atldition })roihicts obtained from aeidyl-ben/ols or h< i /dj- 
carl)ox\ lii' esters split up on heatiiit^ with i‘xei‘ss of AlkM^^l d ’. 35 ^ 
a5otd : 

c.inccci., — aH,c, C’,’;'. — . 

Aceordinit to the position of tin* ethvlene double linking to tin h-n 
zene nucleus we distinguish A‘. and A'* olelm-benzols or iMi h, 
dilfering in deiisitx-, boihng-pomt, molecuhir refrai timi, and hi a it 
combustion (1>. 36, ; 5 ,s.} ; 37, J.]oi ; A. 373, jSN). 

On Ih'aling with *ilcohohc potash, tin* A'“’-st\ rols are eon\t iii d im. 
tin* Isomeric A‘-stMols. I'his is rrV(*rsibl»* tt> some extent (( . too ,, H, 
loi;;. 

Styrol, phenyl-ethylene, vinyl ■}>niz>>l ( ,. 1 15 Cl 1 : ( 1 0 . boiln i 
144 ^ oeeurs in storax O 5 }>er (eiit ), from which it is obtaiied nji;; 
distillation with water. It also .i» euinpann s < rude xylene 111 m, ! i a 
(H, 23, It is prej)ared ( 1 1 trom chloreth\ i-lx n/ol I ' i . ii- 

mg with p^ridiii to i ;o fIJ, 36, (j) from bioiii" i: . ci" 

i iiinamie a( id. heai. d m NallO, wln*n it splits nj» t h aiiK’ ii:t" ' 

Hr! f , and st\ roI ; i ;i b\- In-at mg < mnami< aeni with linn* ( I h 23, . ' . 
or water to joo ; j.t) from pheiuTa< ei\ lein* i>v paitial rediK ir'i: v.iiii 
zinc and ghn lal a* etn m nl oi* Na and meth\ 1 alcohol ; (51 h\ ihi , i a- 
densation of aeei\'|* ne, C,|j^. upon ajipheation of heat. a. ! i 
vinyl brofnidt', ben/eiir, a.inl aluminium • Idoinle (A. 235, ;;i h- 

is best obtaiin d from biomo hvdro-i iimarnie ai id.w hieh is ininiMii Ci r, 
deiomjxised \'\- a soda si,|iiiit.n into stvo*l, carbon dioxide, ai:d ii'oin- 
bromi( ac id. It is a ruobil*-, -tiongK* refr.n ting liijiiitl, with ai' i i"' 
al>le odour. Cure st'.rolenc i^ optnallv inacti\e ; its sp. gi "o-3 

at o 

llydriodic acid ( oiueits stviolern* into eth\ l ben/( ne < ,11,' H,, 
h\ <lro< hlori< and h\drobr<»mn acids ( h.inge it to ft liainid iihC- 
ben/eiies ili. 28, 1 700 ). while with chlorine and bronma it 
a,p di-h.doid ethvl-bcn/cnes ; i hromic a« id <»r nitric a< id oxidi ■ 1 ' 

beii/oic a* id. 

W'lth xylene and sulphuri* acid, styrol forms pln nyl ti h l i'" ' 
pane ; ,an<l with pin nol, oxy di|)heiiyl eth.me (H. 24, ’,'^•'' 0 '. 
a* nl <onveifs it into styrol-pseudo-nltrosltes Cflll,,,( Ji ,.(.N ' '•* 

35 b). It is };oIymeriscd to meta-stviol ((\,llj st indina 

sunlight, win rice styrol is regem^ated bv distillation (< . i-u", 

j I ! y , A 37 1 , z ^ , 

A, Styroh suhstituUd tn the Side (Ihuins. Two s. ii' s (h 
siil/stituted styrols result from the ii'phu I'liieiit of \ invl h ' ' " 

I hey are known as a- and co substitiitf'il prod in ts ; 

a Bromo-styrol < ^H^Br : ( H ,. 

CP Bromo-styrol ( jHj.CH.CHBr. 
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The a-producls n-sult on h(‘atinf< st\Tol rhloride (bromide) aloiK', 
with lime, or with alcoholic potash. 'l'}i<-\ jxjsst'ss a penetratin;:^ odour, 
causing tears, riu'V yield ac'eto-phciionc (I>. 14 , 327,) when the\' are 
healed with water (to iSo^’) or witlj suljdiiirie acid. a-C/ilora-slyro 
also results from aceto ])henom' chloride wh.-n it is digested with alco- 
holic potash. 


a-Chloro-styrol 

a-Bromo-styrol 

co-Chloro-styrol 

oj-Bromo-styrol 


l)oils at roo . 

150 lOo f;5 mm.). 
,, lofj , 

,, loN (2(( nun, ). 


Tli(' a»-/>^n^//n 7 .s are derived (along with j>]ieii\ l ie i lahh h\ de) from 
the ^ phenvTa-chloro- (l)romo-j hu lu' ai ids, upon heating wiili water. 
((j-Chloro-styrol is obtained also from mdichloro-i t]i\ l-lx n/e) with alco- 
holic potash. o^-Bromo-styrol is formed from <libromn-li\ dro-( innamic 
aeid bv boiling with water. Wlu ii the\ are )jeate(i w itli water, pheiu l- 
a^etal(l<■ll\■de n'sults. 'I'luA are oiE ha\ ing a h\ a( inth-like odour. 

See. further, Phen\d-ac« t\ done and Phen\ 1 ]iro]iiolie and. 

Sym. dlchljro-styrol ( ^ll^.ft 1 : ( lb 1 Ix-ib ,at 221 lb 10 , 53 ;!, 

front phenyl-acyl chloride with i^bl- : gi\ es <ii|>hen\ l-j)\ ra/in on heating 
with anmionia (lb 33 , 21)3.4 . 35 , 22<*4i. 

Dibromo-styrol ftoils at 233 db 17 , K. 221, 

Di-iodo-Styrol, />//c;ty/-aecA 7 ( ;:e divniuit. in.j>. 7t» .is (Ttaiiud from 
pheii\i-acet\ len<‘ attd iodine (!b 26 , Id iNe Tri-iodo-styrol, /)/.(•;<)/■* 
ti'i-iotid-i'diyh'nc CftHj.t'l ; blj. in.p, loS . iv olu.-imal from j)lien\l- 
io(j()-a('et\ lent' and iodine <li''Sol\'e(l in b>., 26 . i\. too 

Unsym. dichloro-styrol bjl.ril ; < b!_., b.p 2.‘s . is fomtd among 

the i)rodiicts of tlu' reac'lion of ( diloral upon li'-n/c ii- in pit s, ne,- of A< l.j 

(A. 296 , 2t)3 : C. Kjoo, II. 32t»). Trichloro-styrol ' .dly ' 1 : bt b.p, 
“.'55 • 

cij-Niiro-styroIs g('neraliv result from tbt t oittleiisation of In n/ahb'- 
livdes and nitro inetli.ine bv means of s,,/iimn etlndati or aliphatic 
aniiiii s (Ib 37 , 4302) : in th<' fornti r t a-e tlu it ate init tint di.ae jaai- 
diiels in the shap«‘ of sodium salts of mtio ah « -bols 11 (>li a II ; 

^'b) 0 ^’a, whit h easil\- split oil H,3> .itnl l*( < i'ine «>-nitto-'t\ roK, On 
fediieiion with .A! amalgam or zinc tins’ ami .u etu a iti the n!tro-st\ rtbs 
form aryl-acetaIdoximes( sH5(‘ll.i.< H : Nddl t 1. ,02, 11 . i jti . 

<e-Nitro-slyrol, phrnvl-ttifro ,fJty!nu- ( Jld’H > jliNit.p, m.p. sN', 
"btaiiK'd bv boiling sts rol with ftmting nitia .u iti, b\ coiuU iisation 
d hi'n/al(l(di\de with nitro-iiiethane ( HaNt). lb 3 E : 32 , 120 ', ; 
: . 325 , 7), as W('ll as l)v tlie action td fuming niiiK a.i ul njHUi {dien\d- 
acid (H. 17, ,41 \). or In the .u tu'u ttf Nd. n]nMi . innaimc 
‘^‘•<1, w],,,,, the dinit ro-coinixtund ( ,d 1 cNd ) /cn O ,1 i , tiunu tl at 
‘‘^''b’hrompo.ses (H. 18, 243 S ; 29. ' l"l posM sb.b pe, iiliai td.uir. 

pr'uoking tears, is rt'adih- volatilEed in atpieons v.iptoir, and Ituiim 
I' "W needles. ]hhit(“;tt|phurit' a6l<l <let <tmpos< s u intt> In n. ahl< livde. 
tnai'"l ’*tid h\tln).\\lamme. It tttnd'ines with sodinm 

h,') ''' ‘dhylate, to form sodinm salts t ^, 11 A I! Adds II ;N(H)Na, 

'•vliicl, t'O,^ separates out phen\ l-metiit>\\ ami etli.'W nitro- 
‘Uie m the forni of yellowish oils. Ixulmg at p’d ' ami 1 0 0 - 

P*****®®y*®ne-bls-nltro-ethyIene bjl 4 d H/ IhNOa^j 
from tcrophthalic aldehyde with mtro-methant' (lb 32 , 1203). 
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Phenyl-vlnyl-amine, to-amido-'it\rol C^, Hj^ CU ; ( lINIf.,. is 
uiisl.ihlo. It is olttaiiK'd h\' liratiiiii^ a-ainitlo cimiamic acid (I;, 17 
and troin oj iiitni-sts ml (lx 26 , R. <‘77). 

H. >'/\7'c/s In {hr l-}<nZiUi' Xiulrns. Tlit' tliK'c iii!],, 

st\r(»U arc produced 1)\ the actitui of a cohl so(la solution iii'en ;|,,, 
lutro plh'ux 1 l)r(un<> lai tic at ids. or 1>\ boiliiiL; the la( t(tiies nj ii,,. 
}>hcu\ 1 hri'iiio lat tic acid> w ith water ( 1 *. 16 , a J i ; ; 17 , 5<i5). 

0-, m-, and p-Nitro-Styrols H ;( ILiuelt at i ; . 

viiid • Jo . o-Amido-styrol i'^ a \ t i\ unstable. oil\ l)od\ . m-A'iiifio- 
Styrol, b.p. I ij IIS ( t j mind, i'' an oil which lueri-es w it li . , 
m-Azo-styrol m« li^ at ;S dh 26 , R. <>77). p-Amido-styrol, m p i 

is toinii d on lieatiiiL; p aniido < iiin.iinic a< id, and. tcpetln i wi ], 
p-aiuido uuu iinic a< hi, in th<- leilih th>n <»j p nil ro ( iini.iniii ,o,| 

! I V 15 , I 0'^ ! b 

('. Sfvtols s:c'’-/;7 ■'/.•(/ C'//; in //;<' i'nZi.nc iinclrns 
ch'CU l’( 1 - celt', (It 0 and )> 111 1 n > .icrtt < J •heUelleS into ll(]Uid 

and p-nilro-a-chloro-styrol N<>. < Jl, < < 1 ; < H ineltiiu; at n ; :.\ 221 . 

' ■ 

o-Nitro-(c-chloro-styrol Nd).‘ .dlibll ;< lb 1 , uhltn^p at 7' , a 
obt.iiu-d tjeiii (' ititit -' iniianiit a* i(l and h\ p<*( liloiiah. a' id 1'. 17 , 
1070b 

O-Amido-Chloro-Styro), na If in:,’ at \ M,ld iial- •! w hen It ids c,.l 

to 170 with ''"d.i'un !> (ji (iaic ; ><■,• ai-c cox', e/ < hl"l ( - I ■ i "j o-, 

m-, and p, ej-Diniiro-styrol nxlt at 107 , us . aii<i !(.(» la 
NS i ! h d' ( ' anp' : !"ii ; < < ! ■ 31 . f ‘S7. i Jo 1 : < . 1 00 j. II. } p), 

I), // sa . I r: . . m- and p-Mothyl-slyroI. - 

!! 7 .d ij' H b p toj .Hid b j. ; 4 -eihyI-.slyrol, i ' 1 ,, 

-sod 2 , 4 . 5 - t!. I 2 , 4 , 6-trimethyl-styrol, lu.p. iis dep ji . ai.di 1,, 
')j h I'je ix-cii j'! pi!' 'i ruc^ti', lc. Ill' the'l I i 1 ** 24 , I ; ;j ; 31 .!'' '“, 
35 , JJ dc- 1 ''I "d; I d' !in> of the nie ai\ h-ne -.(■• i- diUK tin, '■■ !', n'’-. 
-■e IV 37 , OJP 

Propenyl-benzol, ; c'd. ' /a;;: . C,.|l..i H : t lb II ,, bp.,. 7; . mu 
achl' ii' '-j-fep', i-b' ii/"I with p'. I him, Irein < innaiiih ah nhd i' n!':- 
t ion with 111, II ' liu t» 1 >r« aih'-n \ 1 d with t 1 1 .M;..; I , and In 'in <1. n chloro 
bromo-propenyl-benzol ‘ ,dl.' « i :< Iht II,. a tian'^lei maih i: p' d: ’ 

of bri'iih) {uopiorc M.en/"1 IllTt 11,. Iw icdiaii"!! vaiii 

•'O'lium in ' tli( r i i V 36 , ;«» ; 

Aliyl-benzol < r,Hv* H H..< II < H.;. h p. iss drcin b- n/' : 1 

ic'lhie and /iiM dn a !.\ 172 , I ;J) "r Ircin 1 ^,1 b, Mi; la and all . I i n a U'' 

(C. t',.cp 11 . I. ;v,|. 

Iso-propenyl-benzold«<7//n-7inv/-V«;*»/ (\n,( (( lf.i) ;( b'J 

from a< et<>-{)ln none or ben/uic ;n id ester willi exa i ss d ma:;ii' laiH' 
mefhvl h'dide, from C,,| (.r(CH.,)2nM/4l with Nib, ; siniil u!\ , niotho- 

propenyl-, metho-butenyU, and metho-hexenyl-benzols li iv« b n pt' 

pared, boilin;.t at ipJ . . -‘I'd mm.) respe< ti\ ch . < 

elimination of formaldehyde from metho-vinvl-lH’n/a'l l)V at ni" I’l" 
oxifl.iiioii, sfi’ < , If.'!.;, il. I5*>5- ' 'pti'xIK’ arti\'<‘ metho-p(‘ntcc.V 

benzol. I..|> „ i..n i., ; , „ s..- - (|{, 37 , (>■; !)■ ... Bromlso-proppy- 

benzol ( b H,) : ( fllii . b p.^ io(> , from dibroiu" p’ m; ! ^ 

cinnamic -n id with NalK). With al(oholi<' potash and mi,bi-'b"ii ' 
the phenyl ^noupi it yields pheiiyl-alkylene ((V i<>o7, !■ 

A*-Butenyl-benzol ( H : ( HCHa, b p. i 7 ^y\ 
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n b('nzyl-:u'f‘tonc by rcdiirliDn anrl dehydration, or by 

rcdurtioii <)f ])hinyl-l)uta<li''iu- with ‘-(wliiini a!id :dr/))i(']. On licaling 
to with alcoholic' potash it passes into the isomeric A’-butenyl- 
benzol I).)). i.Sp ,1),,. 0-0124, n„ 1-3414, which 

<4so results from ben/ahh-hyde* treated wiili |)roj)yl-rna,4ne^iuin irjdide, 
•ind which is rcduccal by nit rotten and ah ohol to n-l>ut\'l-l)en/,ol, in 
contrast with A'-'-butenyl-benzol (!b 37, 2 ;io). 

A’-Iso-amenyl-benzol ( .JfA II .( Hd H(( 11 . )j, l» i). 207 . A--Iso- 
ainenyl'benzol ^ P- -"3 37 , 27^14). 

\h. A( I-.TYMM lb N/rM S. 

Phenyl-acetylene, mttinxl-hcuzinc, t„ll:,d' ( II, ix.iimL^^ ;ir ly/, is 
prodiu'cd (l) when a-l)romo-stvrolene and (2) ar. tn-phennn<' chloride 
are heated to 140^ with alcoholic itotadi : ( ;) al-o irom plienvl- 

propiolic acid, on hcatinp^ it with water to 120 . (.r uj-on di-iilliii" tlic 
hariuin <>r aniline salt (H. 29 , K. 7(171.01 the e..pp, r -ah v.uii si. am 
(\ 342 , 222). Pheiw<'l-;icet vlenc- is .1 ln[ni'l with a.n a2ia (,il)]i odour, 
like ai'ctvlene. it forms a contjxnmd with amna'iiio al -ih’t r solution 
and with a solution of cuproii'- chlni ide, phenyl - acetylene - silver 
1 , 11 -. ('('Af^, ‘wliite (l». 25 , IO()0). am! phenyl - acetylene - copper 

cl'lIA (\(di, lii^ht yellow, whieli dm-"l\(- in ei.e lal .n '.in- acid witli 
ail nraiii^e coloration and formati"n •-( tin \-my <c\idm.d>!e dMiihle 
salt (V.lf',t' t ' thi, (‘iljt ( )( >('u. and dipln iivl-bui- nui (.\. 342 , 
10;). Phenyl-acetylene-sodlum ( Jl .b ( N • 1 rimd i-v the .i< tn n 

ot sodium upon ail ether v,.lnti"U <4 ph« m\ 1 < m ; il c^aideimes 

with aldehydes and ketone- l<t ])hen\ l-,e , t\ h :i. .ilc-h .b, witli formic 
ester to piieiiyl-aeet vh ue-aldeh\’de. with ]i"im h ai ' .icid i. 'lei^ or 
chlorides P) ]iheuvl-aeetvleni-ket<'iiex. with ( hhae-. arh.aiic estu' 
to plienyl-])ro]Uoli(': e-ter. and with !<•._, 1" pie nN'l-’pr. iic acu ]. 
I'reated witli hydrateil sulphur n' ai id. j'hen\ ]-a- et\ 1« iie iucMinr- ai'cTo- 
I'lieiioin', and by Ixtilini.; with acetic .nnl "i alcohol, .iml /im' dn-t. it 
Ixi'onn s styrol, with stu.d! <pianti(n- d dipln lul-nutadi' iie (Ih 
22 , I iS 1). 

Phenyl-chloro-acetylene (\-il,( (d. h j. ,, 71. Phenyl-bromo- 
acetylene ( lb-, b4).,j . Phenyl-iodo-acelylene ( ,dl,( ( 1 . 

'^•P-2'’ h)P . ''I'c converted i»v suli>liuiie .n id int" the coi ii 'pomlinc; 
plieiiarvl haloids (H. 26, K.’jo. .\- 308, J02'. V.ni.'U- arvl-chloro- 
i'cet \i( nes are formed from th<‘ c< *11 e-p« 'inluu; o , d.a iih a t >■ -t \ i » >1- with 
•'i!( diiolie potash, while metallic se.dium torn;- .n \ l-av et yh iu - {lb 33, 

o-Nitro-phenyl-acetylene ami p-nitro-phonyl-acetylene ( jt, . 

nieltini^-at Si' S2’ ami 152', arc provlin <>1 on luahi^i,: o- .nui j'-uitro- 
I'henvhpropiolic acid with water. 

o-Amido-phenyl-acety1ene i’„H|(Nll.d(' ('ll 1- .m oil with an odvuir 

•■denibliiij^r indigo vat. It 1- j>roduced in the rcdm lion of 

c-nitid-plu'iiyl-ai'etylene with zinc dust ami aiumom.e >1 with feiious 
^I'lphatcaiid potassium liydroxiilc. ami in the d< v ompo-iln ui ot o-.mddo- 

P'>cn\i-l)^■„pi^,lie -jt-bp 

Phenyl. methyl -acetylene, phnivhjUvInu' CJl.A (' ( H,. hoihnj; 

. is produced on boilini^ p]u‘nyl-br«»mo-pro]>\ h uc with alc(diolic 
potash (B. 21, 27<)). Phenyl-ethyl-acetylene, hoilmg at 201 , is 
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obtained from sodium phenyl-acetylide and ethyl iodide, as will ;is 
from plienyl-i(Hlo-aet‘tylene and zine etliide. 


\c. Diolkmn-mknzols. 

A. p-DivInyl-benzol ; CIl^)o is a li(]uid witli an (xlour lii ( 

that (d petrol(Mim. It is prculurt'd vvluai pHli'a-hromo-t'thvI-bi n/, ,] i, 
heated with qiiiiKdin (R. 27* J 52 N). 

H. Phenyl-butadiene ll : ( il.tdi : CIL, m.j). ;-5 , |, ], 

95 , is forfned In' tlie a(^tinu of r\ee>s of metli\l-ma^n«'^ium 
ii[)oh cinnamic ahlelivde (IC 37, from cinnaiiu’Iideiif nial'.iih ni 

acetic acad by splittiiii^ oil ('< )., ; also from tin- < liloi idi- ut >t\ i \ l-iin ili\ I- 
carbinol ('^11^(11 : ( I I,(d K !.( 1 1 , l)V bnilin/^ with i>vridiii. It p, i\ - 
merises on standini^, and dots so raj»itllv on Inatin.^ to 150 . toiininj 
bimolecnlar l)is-dijdirnvl-btitadi< ne (t lylli,,),. h-l’ i? (R 37, j.: ji. 
Sodium an<l aleoliol n thu'c ph» n\ l-l)Mtadi« lu- to A*-butenyl-benzol, 
Witli brominr it ft>Mnsa 1, 4-dibromide (',,1 i.b 1 1 Ih ('ll : ('ll.( 11 Jb. m 
94^ and with zHr. a tetrabromide r.di;/ HihClllh t llHr( H J'a 1 ii, 
dibroinide chan,L,ns with zinc nu tliNl and ethyl into dimethyl umI 
diethyl-butenyi-benzoi ( yll^^t li( Alk)(H ; ( IK Il^( Aik) Wnb bi 
aceti(' estt r, pheiiyl-butadi. m* cmibiiKs to lortn styryl-trimethylene- 
carboxylic ester < pij( H : < i( ( ii 1. 1| ^ ^ (H. 37, Jioi). 

An isomeru' (yi-pln iiyl-bntadn ne and its jioh nieri^nt ion pitA'i, i 
are foruH-d fr<»m einnamenyl-a* i ylit at id p innaiin lidene-aceMc a* ib, I v 
heatiny^ with barium hy»lit»\i<le (1». 35, jopn . 36, 1 }op, 

Phenyl-methyi-butadiene (\,lf.( II : ( ll.( (( lip : ( II., b.]. ,, uj , 
and phenyl-methyl-pentadiene ( ,,lld 11 ;( li t (( lip ;( IK 11^,' bn ,1 
l yp, from beti/al-at t lont*. with mai^mesmm methyi and t t!)\ l I'Mbii 
by method 2 (lb 35, 2^),5i). Phenyi-pentadlbne ( p 1 .< H ( 1 1 < i 1 
CH.t ilj, b.p.„ IK) . Phenyl-hexadienet pip II ; ( Il.( if: ( li,( lip 11, 
b.p.,, 12S , from cinnamic .dthhytle and t th\i- tu’ projtx l-inayii' '’'iii 
iodith* reqxctiyely (H. 40, i7bN). 

Trimethyl-phenyl-allene bpipt ii,,( ; ( : ( (t up,, bp.,, 1 ' 

stroni^dy refrat tive litpinl with an odour r« st-mbliiif,' lt nn>ii, !-■ t' mik 'I 
by the at tieai <»f (‘,.If^MK'lh npt»n mesityl oxido. On t).\idatioii with 
KMnO it yields ,ici io-phent»ne. and tm redin tion with Na and ,ih ii 'l 
A''-hexenyl-l)enzol (lb 37, 2 ;t)5). 


Id. M vn:Ni.-i'.i Nze)i s. like iso-propenyl-phenyl acetylene 

( ( .( (( lip ; ( Hj. b p . s.s . anti iso-butenyl-phenyl-acetyleiie 

( ( .('(( II3) : ( ll.( H;,. b.p j, 104 . bayi' l)et 11 j)reparetl from I'Im ii\b 

aretylene alcoliols, i)y splittmij ))ff water with siilphnric at id "i }".t 1- 
sinrn bisvilphat<‘ {(' . 1905, II. loi.H). 


• lit/. On l IN-IMIKNt Jl s. 

Various representatives of tlii'* « l.iss oet nr in the ve^t tahli' kmebeiii . 
chavicol, chavibetol, estra/<ol, anetln>l, en^enol, safroi, asaioiie. ■>]”" 
etc. All are plicnoldike tlerivatives of allyl- and isti-allyl- or ■ 

benzene. 'Hie allyl fatty derivatives o< c urrinf; in the vegtdahle km^o'”" 
Were mustard oil (I. 423) and oil of garlic (I. 150). 
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A. Olefin -monoxy- benzols. 0- Vinyl -phenol CH2 : CH.QHjOII, 

ni.p. 29, b.p.i5 I0(S®, snu'lls like i)h(‘n<)l, and is farmed by slow distillation 
of o-ciimaric acid in a vac\niin ( 1 >.‘ 41 , jb;). 

m-Vlnyl-phenol ('lio : l).i). 115 (ib mni.), is obtained 

from m-amido-styrol. 0-, m-, and p-vinyl-anisols C\[, ; ClI.QHj.O.CHa 
boiling at 83*^ (ir mm.), go' {14 mm.). ;ind gr (r^^, mm.) respectively, 
are (’asily polymerised oils, obtained from the eorresj)onding methoxy- 
aceto-pboiM)iios by method i ; the o- and ])-deri\ative^ have also been 
obtained from the rnetlnjxv-eiimamic aeid> (li. 11, 513 ; 36 , .^387). 

o-Oxy-oj-chloro-styrol H().2 11 ;( H( 1 , m.p. 343 is obtained 

from o-amido-oj-ehloro-stvrol. ( au.stie jjota^h < onverts it into eiima 
roue iq.v.). o-Thlo-ca-chloro-styrol lI>.C,dl,.blf ; CIK h see Iknzo 
thiophene. 

Allyl- and Propenyl-phenols. v<rv (omme-n ])roi)ertv of the 
allyl-pbenols is their re‘arrang(*ment, mdneed bv hot ali nholie potash, 
into isonuaie-propi'iiyl eomj)onnds : 

ClbO.Cell.Cnj blf : (11, Hy ) H ClI CH, .\nethol. 

Methyl- fCHahib.Ha.l Hj CK ; (Ml, ^ i( H,' ( 11 : CHCH^ M' thvl-iso- 

Siifrul (('H,(>,)(',H 3 .(;H, ( H : CH, ► (< 11,(0 ( Jl, <11 . CII Cip Iso-safrol. 

A|.k.i ‘ ^ ‘ ■ ini'i"'' }' ‘ '‘"■•‘i '"'- 

The propenyl deriv.itives are »listingni'lo d from their allyl den\-a- 
tives by higher speeitie gravitie>. higher melting-jioiuts, and greater 
n‘fra('tive power (H. 22 , 27. }; ; 23 , S'»2h When the jn'openvl eorn- 
fioiinds are actecl n[>ein bv mtrou> aeid, in gl.iei.il act tie arid, they \'ield 
ih-/.s'e-;n7;-e.so-/)(T()U(/<'.s, deri\ ati\ eN <.f o-thket' ae ^ (^( <- Aiiethol). The 
allvl- and propenvl-]^ln-nol>, win n (aiefnllv oxidned with potas'-ium 
permanganate, yield />//<7ie/-g/vi (»/s and /'>;e;o'/-g/\(>y'. 7 n' th iJs ; and. on 
oxidation with o/one, oxv-ben/ahhlivde'- ami oxy-phenvl-aeet- 
al(l('hvdes (H. 41 , 2751). Merenru' ai'et.ite o\idi'-e'« the ]nopenvl eoin- 
peiiiids to glycols, with elinnmition of nuia nrit' acetate, Hie allvl 
bodies form only addition j>roduct^, from wiiieh the a.lh l-pln iiols can 
be regeneratt'd bv deiamipositmii witli .tci(b or Iw reduction (H. 36 , 
. 1577 ; !'• i<)(>b, II. IK); B. 42 , 1302). Bv b-'dmg with lamceiitiated 
formic acid the j»ropenvl ceimpoiiml'' sire rc^'iniiied, while the allyl 
f’onipttiuuls remain unchanged (B. 41 , 2i>3* The iodo-h\alrins of 
the pioiienyl eotnjionnds. on tie.ttnnnt with .\gN(b^ or Hg(). form 
iddehydes, with migration of tin* aromatie K-nlno. Thn> anethol 
forms p-uu'fhoxy-hyiirafropii' nA/c/n./c ( H ,( H ,d l,('ll(('l{.dbll(). In 
fb(* dihrotnides of the propenyl compoumK the bomniie atom .nljoining 
die phenyl group is easily inovabh* ; tln v c.m tin retore he ('(m\ ertod 
into ketoiu's by treatnu'iit with tw(» moh enh >> *'0,lmm nn'tlivlatt*. c.g. 
^ni tho) dibromiile into anisoyl-<‘thyl-keione. I ins ( annot be dime in 
die ('ase of tlie allvl dibroiniiles. 

Chavlcol, p-allyl- phenol ('llj ; ( H.CH,, a bjld dl. b.p. 237", 
(Ills in the oil obtaim'd from the h'ave^ of ( h.tvu o /n . 7 c. .\bo in betel 
'71I and ethereal bay oil. It is a colemilo^ oil. with peenli.u odour, and 
Ar solution is col(Mne<l him* bv a droj' of lerrie ehlmide. 

(/ iv/-r/jrtt){(;(^ 4 x>ils at 22(>''. and ethvl-eluivicol boils at 232 ' (B. 23 , 802). 
Estragol, metbyl-ohavlool, wears in tairagom oil and other etluTt'al 
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oils (R. 27 , R. 46). It boils at 215*’ (rompare B. 27 , R. 46 ; 29 , 5 1 ) ; 
C. 1800. I. ili)0). Syutlu'tically it is fornu'd by tlic action of ;ill\| 
bromide upon p-nu'tljoxv-plu'nvl-maf^iK'^inm l)romid(“ (('. ipop li 
1038). It changes into anethol when heat<'d witli alcoholic i)otash. 

p-Anol, p-propcnyl-phowl ClI.,.CIl ; ('Ili.||(',jllj( ) 11 , ni.p. ()2 . is 
prepared by heating am'tln)! with caii'^tic alkali (A. Su[>pl. 8, 88) ; (,i 
synthetically, from ]v(T\y-bt“n/.aldt hyde and ex('ess of ethyl-magm-^iiiin 
bromide (('. i()o8, 1. lOj.j). 

Anethol, p-propin\i-anis{fl ( II^d'H : ('1I'4’C,.,II,.().('H.5, m.p. .:i\ 
and b.p. 2 \2 . occurs inanis«‘ oil, from the seed of l^itnpint'lla anisnin^ 
in tbat from the sihmI of lUicium anisatuni, in the fruit of Andiiu):: 
fci yiicitlum, and in h nm l and tarragon oils. It is also formul lium 
nu‘thyl-cha\icol (soo ab<>vt‘). It has been obtained synthetic. ill\- iroin 
ethyl Mg io(lide an<l anisaldehyde (R. 37 , 4188) .ind from /]-p-im tlmw- 
phen\’l-metha('r\ii(' acid bv healing ; this would j)ro\a“ that it> ts ii- 
stitntion is tliat of p-j)rop«‘nvf-ani'^ol (1>. 10, lOoj). ( hroinie .usl 
oxidises it to ani'-ic and a^s tie ac ids, while dilute nitric acid c liaiici ^ i! 
to anisic aldehvde. Mt thox\ -phen\Tglvoxylic ai id is prixhucd Mii 
treating it with ptgas^ium permanganat<‘ ; anis\-l-propcn\'l-gl\'( >1 m:i 

tia-ating it with rneremie a< ( late ; and meihoxv-lu'dr.itiopie .ildelp, 
b\’ treatment with io<line and meouric oxide. With IINt)^ it ii!a!.- 
according to the conditions rither to form anethol-pseudo-nitrosite, 
anr(hi)l Hitnti ('ll,()( ,JIj( lli.Nd )).( ll(N( ).3( II ,, m.j). 121’. or p in iii 
ox\’-phenvI-inetli vl-gh' >\ime ( II / H ,dl,( (.\d >lhC(N( )H)t 11 ,, 01 

peroxide, rile am thol nitrite ^pht- oil hvj»omt roii'. aeid on tieains iil 
ulth acet\l (hl<»!ide or sodium inethvlate. and iMionies />nitro- 

anethol t 11 1 ,( 1 1 Mil Nn., .t'il m.p. .j; .yellow ma-dh >. 

Anethol-nitroso-chloride ( liyx ,.il,( IK l.( ll{Nn).( il m.p. 

(A. 332 , 3,i8). 0- and m-Propenyl-anisol, b p. 220 and 227 d’. 39 , 

R. j ; 36 , I 188). 

0-, m-,and p-iso-propenyl-anisols boll at i<)<) ,215 .and 222 k u' - 

tiveKs They are formed from the anisol-«'.irb* >wlic cstt i - witii 
( H j.Mgl (t . » t, II. 5 *t ’• i 1 . K)24 ; II. 5 *Gh lake the judS' ii\ 1 

compound-, the iso-propen\l eompoumls are e.isih redue<d \uiii N; 
ami al( ohol. < )n »;.\i<i.ition with K.Mn()j ox\’-a( < to-pheie>ii • 
generated. Treated with .\gNt), their H»do-hydrms yield ketom 
migration of the .irom itie ie~,nhie. 

V,. Olelln-dloxy-benzols. of this gioup it is the oleliu- 1 i ■ 
ben/r>U whic h are ahm»st <'.\« hisively known. They usually i'miii, 
ethers, in j)l.uils, or are '»btaine»l by the bre aking down of pl.iiit e id- 

I re<‘ vinyl-pyro-catechin (IK ))2 3. 4 T^II.^l il : t II2 sec nis t • l» 

unstable and easily polymerised. Its <Mrbonat** ( ( )(( >2)! ^ ” 

m.p. . is f<»rmed by (he dry dist ill.itieui of 4, .|-dio.xy-b' n/al-iii d"ii!' 

carbonate (B. 41 , 4 (53). 

Hesperetol, T in)/-/,, y-.g/mmeo/ db ( h ; ( iij, m.i> .T' 

( I iji ) .j j j 

prodm ( d in the dry distillation of < ah ium ise>-ferulat«‘ (B. 14 , <>*'/) 

Vinyl- 3 , 4 -pyro-catechIn-methyIene ether ( ii, dM k < 'b ’M’ '> 

ro8 , from piperonal and magm sinrn-methyl iodide (B. 36 , 35*tab 

AilyES, 4 -pyro-catechin 4iC,dId ^2^ II : ( lljj. Jn P ; 

b.p. 4 luib been found in the oil of Java betel leaves. It 
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a feeble odour, rcrallinp: creosote ; its alcoholic solution is coloured 
deep green by ferric, chloride (C. 1907, II. 1741), More frequently tlie 
ethers of allyl-pyro-catecliin are found among the ethereal oils.' Of 
tliese substances, sj)ecial mention should be made of eugenol and safrol, 
the foundation matt'rials for the artilii ial production of the perfumes 
vanillin and lu-lintropin. 

Eugenoli allyl - - ^Udiucol, cuL'ynic acul, carnation acid 

^ ^2. i"’ aromatic oil, boiling at 247’. 

It IS coloured blue by haric <'hloride. It o('cui> in tlu' oil from Iiu^cnia 
carxophyUata, in that from I.uiicnui pimenia, etc. .sodiimi amalgam 
n'diK'cs coniferyl alcohol t«) eugenol (P>. 9 , qiN). Potassium perman- 
ganate o.xidises it to vanillin and vanillinic ac id. Heated witli e.xcess 
of alcoholic potash, it is transj)osed into the isoimrie iso-eugenol See 
11 27 , 2155 ; 28 , 20N2, for th(‘ derivati\'es of eugenol. 

Chavibetol, bcicl-phoud, allyl-^, \-'^uaiac<>l ^ C!p.Ci{:CHj, 

boiling at 254 ', occurs in the ethere.il oil obtained from tlie heaves of 
Viper Hdlc {]. pr. ( Ii. 2, 39 , ; H. 23 , Nog). 

Eugenol-methyl ether, allyl- ], .\-vcra(r>d (( ! 1/ )),, ^ 4 
( H M'H^. Ixiiling at 214 . is |)re-ent in para. oto (.il (A. 271 , ’.oj). in 
the ethereal oil from Asarntn cnrt)p:tnm (11 21, loO. o. and in i^a\ nil. 
It has bei'ii synthetic ally j>repared from pvro-cateehol-diniethvl ether, 
allvl iodide', atid zinc dust (II 28 , R. 1055 ). ( iuomic acid oxidises it 

tcidiinethyl*iua>t<M'atc-chuic ac id or veiranc acid. It forms is,,-riigeuol- 
inelhvl ether when heat«-d with ah'oholic ])(ttadi. It als,* rcMilts when 
sodinm eugenol or j^otassium (ha\il)etol tieatcd with im tln’l iodide 
(,/. pr . (' h . 2, 39 , 554). 

Safrol, shlkimol, allyl - 5. 4 - p\ ro - cau\i:<'} - nicfhxicnc ether 
^ I' It'd : ril., melting at S ami boiling at 252 ', is 

pii seiit ill tlu'oil i>{ .'>assafra:s (ipicinahs and in that of lUieium relit^iosum 
ei SaikiniiHo-kj . potassium permaiiganate o\idisi> it to im thyleiic- 
p, in-dioxy-bc'ii/yl-giycol. homo-jujx roiu lie ac id and piperoiiovl-car- 
ht»xvlie acid, whicdi are further oxidi-t d t" pijx ronal .ind ]nperon\lic 
arid (11 24, 54 SS ; 28, 20 S.S). Nitrosites (mc 11 28, K. loop. 

Propenyl-3, 4-pyro-catechin, isoiueiic With all\ l-5, I-pN ionatechiu, is 

leiiiu'd in small cpiantities by transformation ot ju oto-iatcchin alde- 
h\tle with e.xcess of ethyl-magnesium bn'iunh' ( 1 , looS. I. i(>2 p. I'he 
pi"p( iivl-pyro-cat(\'hol etlu'rs : iso-en^en<d , i<>'-e:i.^e)h'I-nh'lh\! ether and 
^^o-sufre>l, isomeric with the prc'viouslv dcsciilud alhl-jn ro-catechol 
‘thiTs, arc derived from it. 

Iso-eugenol ; t li a h,, boding at 2 t o , i> formed 

^■'lan lioiiio-ferulir' acid is distilh'd with him', and upon In ating t ugenol 
J^hh caustic potash or sodium alcoholate in am\ 1 alcohol (II 27 , 2580 ; 

• I. {hq). Syntheticall\-, from \amllm ami ei h\ 1 magnesium 

aeniul,. 4 _ I. l()25). .On o\i<lation it \ iclds \ .nnllin, a reaction 

IS us<-d industrial! v on a larg<' scab'. 

ether, . peer, /-be/. Innling at 2br\ 

'S )uu found in tin* oil of .-Ixiin/;;? arifoUum, and lasults upon heating 
t'ther with alcoholic potash (11 23 , iKgs). Also from 
> -vanillin and CjHjMgBr (C. i<io8, 1 . i()25). Pofassiuiu perman- 
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ganate oxidises it to v'oratroyl-carboxylic acitl and vcratric acid (H 24, 
2877). U yields a glycol, melting at Sis'", wIk'Ii it is carefully oxidisi d 

Iso-safrol : CH.CHa, boiling at 24()■^ is nl)taii„ ,l 

from safrol liy heating it with alcoholic potash, or with dry sodnun 
ethylate. Synthetically, from pipiTonal and ( dHaMg! (C. n.ni 
II. I5t)()). Potassium permanganate oxidisrs it to a glycol (Id 35, 
P'SSo), melting at loi"^, and piperonoyl-carboxylic acid. ( hroinit .k d 
changes it to piperonal, artiticial hi'liotroj^int'. from which it ( .m 1„ 
again re-formed 1)\' condensatiiiii with [>ropionic a( id. and the splniii ■ 
off of t'O.^ from the mt*th\ lenr homo cafteii- arid which is fust ] u, 
duced (H. 29, K. jSj). Sodium and alcohol n duci' it to dih\ dro- itn i 
ami m-[)rop\ l-phenol (H. 23, i H)o). Psemlo-nitrositr, rn.p. i j.S (A. 332, 
J.H). 

C. Olefin - trioxy - benzols. Asarone, prnpc)ivl -2.4.5 inniitiK \ 
bcHZt>i<‘ (( Il^t f).,: 2. .f. 5 ( «! (jd 11 :( Il.t 11;,. in«‘lling at t)/ aiul in iin;- 
at Si'paratcs from tlu* rthen-al oil of thr root of .1 \iirn}n c/o-n/ u .. 

in which it is present togi ther with terpems and » ugiuiol. .Ms., p, -n 
calnius oil (B. 35, yicjo), and s\ ntlieticalh from asai \ l-ald('h\ d. , y:-. 
pioni(' anh\(lri<le, and sodium propional«- (H. 32, 2So). 

B«)tassium |>ermafiganatr oxidis.s it to trimt‘thox\ l)en/,ddd[..!i 
and d trimethox\ -l)en/oi.' acid, which bn aks down into ( ( aid . ' 
h\'dro«piin(Uie-ni( th \ I .-thri when it ^ii^tllll d with liiiif (1>. 23, c. ; : . 

Eiemicin, (< 1 1;,! h.,' 4, 5 d,.H I! .. 

('ll ; Cf f ,, h.[».,Q 1. 14 ' I J7 . is the chi« f . on''lituent of .Manila .1. na >'1 
(H. 41 , I7t)8). On oxidation uith o/om*. it Mf-Ms trinietln l-.d iia 
gallic ald»‘hvd»‘ and trinieth\ l-homo-<2.dli« a« i<l : with K .Mid ii. a. . i in 
soluti<m, it forms trinuths l-galii<- a« id. On Inating witii 
pota>h it is con\'rrted into thr eorn-spondirig piopmv 1 conipoin .! 

l>.p.io 1 5 ? f , whit h is gronu t rii .»ll\- isoinriic with .1- ti > i, 
Iso-eh mii in is oxidisrd l)v i»/(me to trirnetlu 1 gallic aldt li\(it or i I'l 

(B. 41 , 1018. 2r.sp, 

Myristicin, hutrnyl 4. 5 - friow - hruzni - ffii thvl - ni(i/t\'!( ):r :> ■ > 

melting at ;o , rrsnlt-^ upon tn ating tlw hi d: ! '! 

mg iwirtioii'.of nuhnt'i’ <>i! du<\ m iii oil with mrtalli< sodium. It 1 dn 
oht.iimai with apiol from thr vt il «if h'rem h parshw (Id 36, 
Alc<>holi« j>ot.isli trans|)o-.rs it mt<» the pn>j)rn\ l ( I'mpoiad .0 ’ 
mvn\ii( in, rmp. .|5 ', win* h, on oxid.itiou with permang.inat. , ; lo ' a 
rnethx lene-m*‘t hvl-pv Togalhe .ihlrlixah' ami tneth\ lem -mrth\ I- dr 

acid (B. 36, 54 Nitr(r>itf s, see ( , n^o5, II. .|S2. 

I). Olefin- tetraoxy- benzols, Aplol, allyl-npionol-^hnu-thxi r.i i'r/. 
cnc ester (f ll^Oidd 1 1 >21 C,,! I.dl I.^.( If ; ( IL, melting at ;o and I d 

ing at 2d4 \ o' ctiP', m j».irslev v eds and in l^tm^ehnuni a.'.; ca 
I’otassinm [)erm.ingaiMte oxidises if to ethers of a tetraow !'< 11/ il 
deh\de and a tef raoxv-heii/oie .u id. See ,iIso Ajnnol. Boiiin:’ ai o 
hoiie potash ( hanges it to the is<»meri<le Isaptol, in.jc 5^ b p .'d *’ 

25, k. An apiol, b.p. ihz {II mm,), ditferiiig from the ['n'-d 

ing only m the relative |>osition of the methylene .md im tlisl gioiip^. 
Of euro in the ful Irimi Anethum r;r^^ro/cns (B. 29f i8<)o). in se i IniiM l 
fill (t , if^o. II. I pj4),and in maticooil logcthi r wit i parsley api' l Id 
alcoholic jxitash it is converted into the i.srmuTic dllllso-apiol, m i' 1 1 - 
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(C. 1904. n. 525) l-AlIyl- 2 » 3, 4, 5 -tetramethoxy-benzol (CHaO)^ 

( 7^ 3. 4, SjCflHCHoCH A U^, m.p. 25'\ has he(*n isolated from French 
narsley seed. On oxidation with KAInO., it yields tetrametlioxy-bcn- 
/()i(’ acid (H. 41 , 2 / 91 ). 

II/;. Acelylene-anisol CH 11,^^ 85^-88^ from a, 

dichloro-p-methoxy-styrol with sodium (li 36 , 015). 

Acetylene-phenetol CH : C.( gH^O.C 2II5 (A. 269 , 13). 

Ilia. Phenyl-oi.efin Alcohols wiih their Oxidation Prodlxts. 

The chemistr\- of the phenyl-olelin al( ohols, aldehydes, and ketones 
has not been fully develope(i. Their phenol-like derivatives wall be 
discussed in immediate connectimi with the mo>t important repre- 
sentatives of the class. Tlu- division in detail (T the material into poly- 
alcohols and their oxidation products, a^^ was carried out with uni- 
iiu('lear benzeiK^ derivatives bavin, i; ox\4ren-cont. lining' side chains, is 
not feasible with uni-nuclear Ix-n/ene derivati\es haein/:,' unsaturated 
oxv,i;» n-containiim side chains, be( austx at present, no rejua'Sontatives 
have bi'eii jirepared of manv < !as>es ot ( ompoimds wliich can be de- 
duced theuieticallw The bodies bo!(iiii:m^- hi re will, tlu refore, be 
introduced at the proper places in coniiei lion with the simple pheiu l- 
olriiii ah'ohols, ami their oxidation prodm is. 

I a. Phenyl-olefln Alcohols. — Tin* two })henyb\in\l alcohols, 
pos^illh' tlieoretically, are not known, and aj)i)aii'ntly an‘ incajiable 
of exi^tema-. Tile a haloid st\ rols become ac« to-p}ienone njion re- 
|)larintt their halof'eti atom by hwlioxyl, wlnle tin- dialoid stvrols \ ield 
p!ii ii\ l-<icetald('h\'de ; 

a-t hloro styrol C,Hj.CXT : CH, *> C,H,.C( > (1I, .Vroto-phenone. 

feltromo slyrol C,H, CH : (,HHr - - - ► (.^Hj.CH,! H< ) I’lu-nyl-acetaKIfhyde. 

ilo\ve\-er, the correspondin.Lj eth\l etln h.i\e In. n prepared ; 

/D'-Phenyl-vlnyl-methyl elher, b.p. jio ji , and 8 phenyl-vinyl- 
elhyl ether C^H^.t 11 : CIl.O.CjHj, b.ji..,,, iis . an^ tomied from cu- 
‘ liloro-UM'ol ami from pheiu l-,ie< t\ lene b\ he.itnpe with sodium alcohol- 
•ite (A. 308 , 2;o ; Kiop I. ;j<)b 

a Phenyl-vinyl-methyl ether C^H,( dLCH,i :( 1!.^. l),p, ki; , from 
/^-nietlioxy-cinnamic acid. 

u Phenyl-vinyl-ethyl ether C^H^t ht x ,11., ;t ll >. b.p. jou , is ob- 

t'liia d b\- splitting otf alcolud Irom .evto I'luuioiu -acetal, wilb lie.it, 
'ted i> le.uranged, by beating umh r pirs-ms . mio i''(uneiic phenyl 
''th\l ketoiii' (IT 29 , 2()ji). U\- sapomm.uion thesi' etlu-rs are con- 

^'■rted into p]ienvl-acctaidebv<h‘ ami .iceto pliruoue ji'. iiio.p 1. 710V 

Phenyl-vlnyl-phenyl ether < JCd ^ b p., 158 , by 

'‘Millatioii of a-pbenoxy-cinnanm' ai id (Mi boating witli alcoholic 
h"tash to about 200'', the phenol residue i*' di'^placi d. ami, among other 
I'loilui ts, ^ -phenyl vinvU'tIn 1 etln r is foimed iH. 38 , Diojb 

Cinnamyl alcohol, styrone, y-phenyl-allyl alcohol ( Jl^i H CH 

2^11. m.)). and b.p. 250', oc< uis as eiim.imic ester in liipiid 
till' sap of the Lu^uidambdr ofimi/a/iv tiee. tiuimi in the south- 

^tt rn piirtion of Asia Minor. It is piep.ued .uTi!iciall\ by ix'diiction 
I* ' aldehyde* diacctatc {( . Kto'i. <^72). When oxidised it 
x ionu's cinnamic iildchydo, cinnamic acid, .iml ben/oir acid ; see 

biycenne. Styryl-amlM H : ( H.blijNH^. b.p. 230' (B. 26 , 
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1858 : C. i()o(), 11 . 1420). Styryl-iso-cyajpateC'gHji'H : ( ll.NCO, h.p ^ 
u>y\ sre ('. i() 0 (), 1 . i() 55 . a-Phenyl-allyl alcohol ('Jl^( 11 ( 011 ). ( ii'* 

( ir,. 114^ from i)luMiyl-ma^m‘sium bromide and a('i(»lt in d; 

39, JS5 })• 

Styryl-methyl-carbinol, 4 y phenyl-a-methyl-allyl alcohol ( „ 11 .. ( li 

( IK 11(1 ll.,)Oll, 1444 from c innamic aldc lu cle, witli maf.;n( siniu. 

meth\ 1 iodide (H. 35, -drp). jiSb). 

i/c Oxy-phenyl-olefln Alcohols. /^ Anisyl-/i-niethyl-vinyl alcohol 
c 1 l.jO( ^, 1 1 ^( (( H^) : ( 1 1 () 1 1, m.|). 7«) , b.|),,j 17s , i"’ formed ih in 
estraf^ol dibroinidc* by snc c« ssi\a‘ tr«-.ilment with pot.issium ;t( i i.n, 
and alcoliolic j)ota>li, with >imiiltane()ns molc-ciilar traiispositinn ,( 
i</ 07 , 11. i()io) : 

j bil..(.)( 4 n^( 11.4 IIP, r.( If.dh < 41 .,()( Jl^( (( II 4 ; ( lb )li 

i(‘lI,(H ,11^(1 14 !!(()( (U llp.( I!.,p,^;( ll,()(41!j^ 11(( li.^.* lid. 

On di'^tillation at ordinary jiressures. .ind niider the inlliit i,, . ,1 
ai i<l'', the aleoliiil t ran^jx*'^* info p-nii tliow 1)\ diMtiujac .ild(l:' d 
Wilh '.odnim methxiate. ainl diimtlul sulphate, the coi i, p, ^ 
meth\ 1 eih\ I i', Inniied. b.j>. j(>j , \shn h i'- aNo obiaiin d In m .n,, li,,.]. 
meth\l-iodo-li\ drill bv treatnnnt with l!,i:(). with mit-i.tiion (,! li;, 
aromat!(' I' -idiie ( . kji 7, 1|. i7,''.,i ; 

< }i.(H ||I.( 11^^ , ( lP^n( , 11,4 114 ; ( 1|()( il, 

( ^ d b ^ ^ i'' tio- imn r anli\diide of 

{ 4 leIl\T\ in \ 1 al( ohol. It will l)e deM Ilbe<l Liter llinler lilt belt I e. 
com['oiin»U. 

Glyco-o-cumaro-alcohol < J (,,( ). 4 > 4 J 1 , < II :( ll.t ILoli m i 

I I 5 , h.c-^ be* 1! loi lilt d from l:I \ « o o-; umar.ddeh \ de i t t bt li'W ■ 

Sec. methyl - 0 - cumaro - alcohol 1 1 < >.( ^ 1 1 14 1 1 < ! 1 4 1 1 a d I > b 

1114), '>1 f Mt!h\'i-n i'(i)uir<‘ 

Tertiary dimethyl- ainl diethyl - 0 - cumaro -alcohol anhydride 

^•^bi ! , b}).,, i}\ and b p ,. !..'V , fittin t 11111. tin .c :■ 

I d t e\lk>, ‘ ' ^ 

maymt ^lum-iiit th \ I. and eth \ 1 . lodnle^ (IV 37 , }<) p. 

Conlferyl alcohol, nia/nZ/bexv Aot u s/vrent- * Vi ji, ( li 01 

( if3< )4 / ‘ • 

( Hjdtf, ineitnii,' at 7; , n. fttrim'l from tomftiin a/; ), wlii'li > m-' 

d» < omjMi-. into pln< o ,» >. anil 1 tniif' i I ah ohol. X'anillin i' nh ■ !!' >i> 

It-) o.Mtlaiit.n, and einn ii<4 from n , r* 'ln« lion. 

Cubebln ( If/ II a II . ( lU H.dH, melimp' at i. -, ,1 ! I 'i 

in « nheb^, the fruits of Vifur l uh. fij. 

K . Phenyl-acetylene alcohols .ir«’ formed hv the < «nid. n iH' n t 

>odiiim-phen', 1 -at et vie ne, m ethereal sU'.|M rmion. with tn"N\ 1 1 ' \ '' ' ' ' 
and the hoinoloc'ou', ahlehsd' or b\' the .n tion of 1 .iu>ti< alk.ili n] 
a nnvtiire of kefories, with pln in !-a« et\ h ue ARo from pin m i | '" 
part,", l-ahlefr. de. aixl phen\ I-ac el '/leiie ketones, wUh alk\ l-ni '' no iniu 

li donP phenyl-acetylenc alcohol < 411 ^ (( lf/)ll. 1> p m ' " ; 
phenyl-acetylene-methyl-carblnol 1411 .,! (\( IliGlfM H.,. b p ' l" ; 
phcnyl-aeetftene-dlmethyl-carbinol f ( (()l!)(( II ,) 2 . ni p ' - 
ananthylldene-phenyl-carblnol ^ H^ji Hjj 4 V : ( ( n(Oli)C„llv '* r lo 
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from so(lium-(L‘iKiiithyUdfn(? with benzaldchyde (B. 39 , 2594 ; 

(■" igoi H. 25 : i<)<)2. 1. big, 0. 1018 ; 1907, 1. 5^)1). 

ui Phenyl-olefin Aldehydes. Cinnamic aldehyde, f^-phniyl-acnjldn 
{■ IL ( H ; ( 11 . < 410 , at 247 , iurnis ilic diicf constiliu nt ol 

cinnanioii oil from Cinudmomiim (cydinicityi, and the oil from Persia 
r /ssm from \vlii( li it can la* extracted wiih add sodium sulphite. The 

first product is the doulde d.-nvaiive ( l 1 ; (11.(11 (OHlSO.^K, 

which combines with a second molerule of niono-ixUassiurn sulphite 
to vield Cgil^.f llSO^K.t 1 L,.( HiOlli.XdK 2I)/), t^hich dissolves 
with difticiiltvMlL 24 , 1805 : 31 , 

'['lie aldeln de results from tiie oxidation of cinnaniyl alcohol, in the 
(Irv distiilaticin of a mixture of the luiie salts of ( iniianiic and formic 
acids and by tin* action of h\ (hochloric a< id ,2as or sodium hydrate 
(b 17 , 21 17), or sodium elh\'lat< iB. 20, t»3;! upon a mixture of benz- 
alddixde and acetald«*hv«le. 

( innamic aldehv<lc is a colouiies-, aroiiiaiii (ul. whi« h dislils readily 
in aoueous vapour. When exp..M.i t.> tie- air It oxi-liN- to ciniiamic 
ai id. It adds chhifine and brniiiine v. rv r- adilv. 1 he dihaloid ad- 
ilitinii jirodtn ts change with e.oe into a monochloro- and a mono- 
bromo-clnnamlc aldehydes ( ^ 1 ^ ‘ H : ' A ' lb ^ ue iTuie at >3 ami 72^ 
(B. 24 , 2.h)). 

Cinnamic aldehyde chloride < Jl-t 11 ;( H ‘ lb 1 ,. imp. 3 ; . b 

!.j ; . hehaves like <in a< i.l < hloiide. but . oinbim ^ w itlm hloi im- to tie- 
phenyl-tetrachloro-propane ( ,iH.d ^b l.t li< la lb which is stabh. in 
water (('. igo L Ix/- bM 1 '■ , o 04 

a and fl Trilhio-cinnamic aldehyde ne It at m; ami 21 B. 24 , 


Hydro-cinnamlde (( ,di m< It" at lo*. •-] 


wle n anhydrous 


[C. l 8 oN, [. 181 ). 

('iiiiUiniic </.’(/» a \'i/; ’-a a;, ' H d 11. t 

nielisat i(>S . The .vv;i-o un;c im its at i,;'' s • 

Iso (|iiinoli|3 is pn»du<> d w le ii the i n t. 1 m im.ite.i w it 
J;u3!. B\ the action of nitnam i^a^ ^ njM.i; . uneuim' a.Kie 


H,N di.i ,11,1 
h b./ i, 4b 27, 

h\ de the chief 


l)roduet obtained is /)m;;\7 /»;/;■> . 0 oa: , tfN 2 ,11,. ' N<b2 ;(ll 

328, lot.). 

Nitro-cinnamic aldehydes are obtaimd item tie- ahi( h\des ot tlu- 

inii'o jiheiwl iacti<- a<'id-'. o . ni-. .tml p Niiio enuMiim aldelp dt s 
lie It at IJ 7 , iio. aiul i.\\ (B. 18, 2 ; ;s' 

a Methyl-cinnamic aldehyde <,H,' H m ‘ lift lit) [P. 19, 3-<h 

121 , S) 

y Benzyl -crotonlc aldehyde ' , 4 1 ,< 11 ,( Ib.t H : 

< lb 110 , b.p.j., l.p) ', from !u dro-cuuianm .ihhh . Oe with .ua laldehc dv 

(lx 31, iggp, 

-b Oxy-phenyl-olefin Aldehydes o-Ctimaric aldehyde. .- Ay 
aldehyde HOiz^'Jl^.tU ;(ll,( Ibb im Itinc .d 1;.;, , is ]mo 
'iui'ed hv tlu* action of t-nmlsin ujxm c,.a';.o;. a.d< i,\\h ( ,11^, ( 4 ,. 

11 ;( 41 .( HO, incltinu at mo . the eoml. imatton luodnct ot 
(</■<’.) and aci«ikichvav\B. 20, lotib it oc. nm .is mcth> 1 ether 
oil of cassia (H. 28 , K. >,8(4. 

P-Methoxy-clnnamlc aldehyde, b.p.u <7’’ . b.m bomi fmmd m tarr.i- 
i<'. 1908,1. IU 37 ). 
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m- luul iKOxy-cinnamIc-aldehyde-o-acetic acid COOH.CH/) (' ii 

CH :rir.CHO (U. 19. ;i 04 .)). ' 

Piperonyl-acroleln (Cil202)[.?, H : Cli.CHO, mollii)- u 

70", is obtained from pipemiial, acetaldehyde, and sodium hydioMdr 
(B. 27 , -'95S) ; S(‘e Piperic acid. 

5. Phenyl-diolefln Aldehydes.— o-Nitro-cinnamylidene-acetaldehyde 

NO.A'gH4.ri[ : (dl.( H ; (dl.CIlO nudts at (B. 17 , 202()). 

4 (/. Phenyl-olefln Ketones. The tdienyl olelin ketones are le idib 
obtained by the condensation of aromatic aldeliydcs with alij li uu 
ketones, which, besides carbonyl, ( ontain (11., or f /.(roups ; linin 
mi.xed ketones, phenyl-olelm ketones, with normal ('-chains, .in- 
usually obtained on usin/4 NallO as means of condensation, wh. ir.is 
H(d gives a branched chain (cp. B. 35, 40SS, 4344). Jvxcess of ht ji/ 
aldehyde yields diben/ylidene ket»)m‘s : 

C.HjCH : CHCtX'Ha « - C'HaaX'fla ^ C.IbCH ; CHCOCII : (‘IK Jl, 

Benzal-acetone, bc-uzvHiit nr - act /tnu’, styryl - uu-thyl - kt tonc ( ,11.. 
(H ; ( II. Co. ('ll.;, melting at ./i" and Iwaling at j(>2 , is })iddii(t(l in 
the distillation of (ah mm cinnamate and a< ctate, as well as m tin- 
condensation of beny.ddt‘1i\(Ie and a<ct«tne with dilute '•,,dii:iii 
hydroxide (A. 223 , PK)). APo in ^mall (piantiiiis In- the aetim, ot 
( lla.Mgl uj)on ( innamie a( id nitrite (( . i<>o(>, II. 4.S). 

It dissoh'es with an orange-red colour in sulphuric aid. With 
mercaptans, it < (unlMiie^ t(» form lUeK a|)tols, whi( h .idd a third niohruK' 
of mercaptan to th«- •.»letm linkage ( <, 11 ^/ H (SK)( 1 lol (SK)..( 1 b, i!’. 35 , 
•"^ 04 ).^ 

With ahajholic S2Am it gives a dimeric ben/a!-thio acetone ,, 

m.p. 142 ", which, with w.iter, acids, and salts, gives well-er\ st -.ild d 
addition com|)ounds (P>. 40 , 2</-^2). 

Benzal-acetone-phenyl-hydrazone, m.j). i5(>/, t a-ilv traiisj)* n i ' 

l, (odi|)henyl 4-meih\ l-j»vi,i/,olm (B. 20 , toon)- Oxime, m.i). ii v 

(IP 20 , On U)ilmg with sodium h\ {«>« hloi itt\ bfl0/.tl-a< eti i,< i-. 

broken uj) into chloroform an<l Onnamie a< id. On laMhu tioii. ve n* t 
benzyl-acetone and. by the jun« lion of two moh i ules of the .d- lin 
ketoiK*, dipheiu I - o» t.idiones. similar beh.iviour is shown b\ the 
homologiies of ben/al-a< etone. on its reduction (B. 35 , 

Ben/al-,«( etoxime is redmed by Na .ind ah <)hol to l-phcnyl-3-amino- 
butane ( ^1 Ij^( 1 1^^ 1 1 (N 1 1 11.,, bv /iiu' dust and glaeial ai et ii .It 1 '!, 

only, to I plienyl 4, ammo-butene ( „H5( II : ( IK IIiNHj)! lb, i* 36 , 

; tfie latt«'r is split up by o/oije into ben/.ddehyde and u .iiiiKii ' 
proj)i(mic a,ldeh\(le ( 15 . 37 , 614), 

0- atid p-Nitro-benzal-acetone, forimal by nitrifying ben/.ib.c > kmu', 
melt at bo' and no’ respectively. The o-body passes r(.i'lilv nK" 
indigo. a-Methybqninaldin results fn»in it by reduction. W-d'i b 
simultaneously liberated. 

p-AmidO'benzal-acetone, m.p. Ki \p-dlmethyl-amldo-benzal-acetone, 

m. p. 142 ', liy condensation of amido- and dim('tliyl-amid<>-b< ib 'O ^ 
hyde respectively witli acetone. Its red ami yel^w chloride soliiti"ib 
colour W(X) 1 , silk, and tanned cotton an orange yel!^ (C. H)o<». ** 

a- and y-Be^ylldene«methyl-ethyl-lcetone H : Cib is* 

rn.p. 3(/, b.p.„ 142^ and C,H,CH : C(CH,)C 0 (:H,, m.p. 3-^ . 

127'- 130^ and a- and y-benzylktane-methyl-propyl-ketone ^ 
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CfiCOCaH;, b.p.20 155°, and C^HgCH : C((' H ICOrH h o 

130’, with benzaklehydc and mothyl-ctlivl- and i"i “ 

respectively, by means of NaHO and HCI respcctivciv 
aldehyde and phenoxy-acctone both NaHO and HCI Jvc 

a-BenzyUdene-phenoxy-acetone C.ht h C( 0 C h u ncH 

t-> ^*-Phioxy"cln„amlc 

‘•' 7 )- Benzal-pinacolln (TH-CH • CH 
COC CH,)3, m.p. 41 , b.p.„ i54» from benzaldehvde and ,taroh“: 
M) S’ V-ketonic " cld (B: 

Phenyl-vlnyl-ketone C, H.COCH : CTK bn it- ,11 

of penetrating odonr, forme, 1 by the actna. V/ndcoh^iic KrsohUion 
upon a,^-chbromo-prop.o-phenone, and by d.st.llation of triph^acl 
methyl-ammo-chlorohydrate with st.am (B 39 ,,,4,1 "d'^nacyl- 
polymerises ii» sunlight or on heating. AID., convens h im 0 ' 

meric a-hydrin.lone With Hfl. alcohol, ami sodium lis .), ,Tte‘".t 
easaly combines, with dissolution of the donl.le linkage ; witl I mv 
hydrazintt forms i, .j-diphenvl-pvrazol„i (C. ,0,0 i , „ ' 

Phenyl-propenyl-ketone r.HiCtiCH Clini bn , 1 

formed from crotonvl rhloride. benzene and \I(T 

«"o- 

n Ji JEVai" h" n r 'T<o 

. ttir .oinpound is a condensation |.roduct of hdi. in .md'acotone 
•ild..|on.' ; P'0*y''>eiiial-acetone, imp, lo, . from p-ow-benz- 

r;!™ ’2"; 

C.('ll()’'lM/'’*,®!ll^'*r"* Aldehydes. Phenyl-propargyl aldehyde C.HW 

rtkerfC ,L',’ if ;r^!r" etvlide with formic acid in 

“-broimi'-ciim ; ‘Ti’m "blained from 

■'"'b.isspli ,, L- mineral 

■md formir .•"I"'’"',"' •*'kahes, m the cold, into phenvi-.icetviene 

"'^bsedlf ‘‘.f' .“n tKoH. imp. lo.Sy js iso- 

luitlier to’oj cv-in'f »' * " l’kettyl-iso,\.i/ol, ,iml bv 'odjuin ethvlate 

b- Phenvliri ‘ 1 1,. ((>.(. \ (B 36, !0;o). 

l>Wny|-acetv4'i!b.**^!*.n**^*V*"®*'‘'‘‘ " iitlietic.illy from sodium- 
l' ’■^90; ll '•‘‘■‘I *‘sters, chlorides, ami aiiitvdrides (C. ipoo, 

•COch’ In, , *- 404). Acetyl-phenyl-acetylene t'.H.t 

"P liv KHo mt '^*'1’ k'*'**^' "ith HjSO,, benzovl-.uetoin', ami i 

Wiic C" " 

sH,! ^ - 


split 

-v.vHo V.M rQr (v 'lr , - • Butyryl-phenyl- 

b u " ^ ^ Benzoyl-amyl-acetylene 

^^^oride givne is ' ^cKliuin-aMianthylidi'm’ with honzml 
f t 7 PhenvlVrf^uii^^ sulphuric ariil. bonzovl-raiutn l-niothaiio. 

^ Ketones. -.cinnamyl-acetone CH. 

vor . IT ^ » results from the coiulensatiou of cinnamic 
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aldehyde and acetone. Its oxime yields a iiyridine derivative 
dry distillation (B. 29, bij). Piperonylene-acetono • H ; 

CH.CH : CH.CO.CH.,. in.p. (H. 28, 1193). Benzal-mesltyl oxide 
CgHs-CH : CH.CO.CH : C(CH3)2. b.p. 178" (14 mm.) (B. 14, ;5i) 
Piperonylene-acetone (ClLp.,)^ • CH.CH : CH.CO.CH3 ^ 

89'^ (B. 28, 1193). 

8. Phenyl-olefln-carboxyllc Acids. — I'hese acids arrange them ( Ur 
in two distinct classes. 1'he one class is derived from a saturated uni 
.by substituting an unsaturated side chain for hydrogen attaclit l tu 
the benzene nucleus- vinyl-benzoic nciii. llu' second cla>s kmii- 
prises the idienylated olcfin-monocarboxylic acids. 

A. Phenyl-olefln-carboxyllc acids (havini^ their ( O^H grm//) «// ?( ;, / 
to the nucleus). t 

o-VInyl-benzoic acid CH.> : CH[ji( glli CO^H. o-\ inyl-benzou u i,is 
chlorinated in the vinyl residue, and also in the ben/.eiu' rcMdiit . h.ivi 
been obtaiiu'd bv the decomposition of chlorinati'd hydrindnit ..ml 
naj)htho-(|ninont‘ deiivati\T> (B. 27 , 27<>i ; A. 275 , 347). 

m-Vinyl-benzolc acid, m.p. 95 . is fornn'd from in-amid" im I 
(B. 26 , K. ()77). 0-, m-, and p-Propenyi-benzoic acids (Tl^ » » ii , 

( qHj.( ().,H, in.p. b<jd ()() , and it»i (.A. 219, 270 ; 248, <>[ ; 275, P' 

o-Vlnyl-phenyl-acetlc acid ( H. ; ( H.CgH,.( Ilj.t O^H. !)• 

of this acid, chlorinated in the vinyl residue, have also been ol'i.iiuni 
bv the bre.iking down of chlorinated k«'to-hydro-naphtbaliiir. ,11 
2 il» .i555b 

B Phenyl-olefln-carboxyllc acids (uith the carboxyl i^rvup 01 i'm 

unsatu rated aliphatic side chain). 

rin true phenvl-ob lin-momH aibowlic ac ids may be obi. mi"! i v 
tin* oMclation of < c»rre''ponding alcohols aiicl aldehyde s, a> u< 11 1 . I'V 
similar methods, frcun tin* |)hc nvl-paiattm-inonc»c atboxyln .h i<i' 
fatly acicB. I hc* nuch*ai -svntln tn- inc thcKl, howc vc i, m t n lii ' p 
iinp(»rtant. It consists in tin* actioti of the sodium '^alt, m l tl' 
anhvdride of a fatty acid, upon an aromatic* aMehydc* (Bi*rkm8 n .n ih n' 

History. i\> c arh' as tin* vear l83(» Bc rtagnini founcl that < iniMUji' 
acid vvas fc.riincl upon hc*atmg ben/alclc*hych‘ with acit\I 
In i 8()5 \V. II. Belkin, sen., synthe sised c nmarin, the im !• m 
o-ce\v-( mnamic ac id, l>v healing sodium salic yl-aldc hyde* with u'ti' 
anhydride. In 1875 Belkin gave* thi> iea« tion an c ntinE ilili'Miit 
as[>e( t bv allc>wing sodium ac etate* ami ac e tic* anhvcliidc* t" s i >1)' ''' 
salic vl-alclch\clc*. In this mc*dilic*d fcain tin* rc actifm ac cjiiio tl I'l 
gen<*ral appii<;^tic»n. 

Many chemists have assistc*d in tin* amplilication *’l ll'' 1 1 
reac tion, whic h in cc)iise(pieii( e become c)ne of tin* ni"m 1"“*' 
synthetic ni(*thcKls. 

Thi* course of the reaction has been made clear by tin* 
of V. Haeytr and (). K. Jackson, (anirad and Bischoif, ()ghah»i'’ 
esj)ecially bv those of Fittig am’ his students, Jayne and 

(A. 216, 97. 1 227, 4«) : \ - ,.ls Hk' 

(1) In the condensation of aromatic alde hydes and lain m ^ 
carbon atom, combiru'd with the cariioxyl group, unites with tin i n 

of the aldehycb group. , , . 11 tb‘ 

(2) It is doubtful w'hctlier the reaction takes place 
alddtyde amd tlie Nu salt, or the anliydride of the fatty am , ^ 
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on using a mixture of anhydride and Na salt of two different acids, 
wc obtain various mixtures of the two possible phenyl-olefiii-carboxylic 
acids, according to circumstances ; cp. B. 34 , ()i8. 

(3) The condensation proceeds in two stages ; (a) the union of the 
aldehyde and the sodium salt, as in the formation of aldol, with the 
production of the / 3 -oxy-acid ; (6) the exit of water from the j^-oxy- 
acid, resulting in the formation of the oletin-carhoxylic acid. In 
many instances the reaction was arrested in tlie first stage ; 

(a) C.H5.CH0-1-CH3.(:02H > 

(b) C,H5.CH(()H)CH,.tO,H - - C,H;,CH : CH.COJI, 

A second nucleus-synthetic method for the preparation of jihenyl- 
olchn-dlrboxylic acids consists in the condensation of benzaldehydes 
with fatty-acid esters by means of sodium etliylato or metallic sodium 
(Claiseii, B. 23 , 97!)) : 

CjHs.CHO+CHj.CO.O.CjH, -caC t lt : Cll.COj.C.Hs. 


Phenyl-acrylic Acids.-- .According to the structural theory there 
are two possible isomerides, the a- and j8-acids. which arr also known 
in cinnamic and atropic acids : 


b' l'hciivl arrylio 
cinnamic acid, 


Cinnamic acid, ^-phenyl-acryltc ucui, actduni cinniunylicum CgH5. 
CH ; (dl.COjH. melting at 133' and lioiling at 300 , occurs in Peru 
and toll! balsams, in storax, and in some ben/,om roins ; also, t('gether 
with a- and j9-triixillic acids, the natural i<o-( imi.imic and allo-cinnamic 
acids, ill the decomposition piaxlucts of tlu- associated alkaloids of 
cocaiii. 

I'ormalion. -It is produced (i) In’ the oxidation of us alcohol and 
its aldehyde ; (2) bv tlie reduction of i>lien\ l-pro])i.ilic acul with zinc 
(lust and glacial acetic acid (B. 22 , iiSi) ; ( ]) niulcji syutiicsis- - from 
bcnzaldehyde : (a) with sodium acetate aiul acetic anhydride, [h] with 
acetic ester and scKlium ethylate (see alxnad ; upon heating I'enzyl 
chloride with sodium acetate. I'he latter leactiiui ser\es for the 
commercial preparation of cinnamic acid (H. 15 , o<h)) : (3I by heating 
hcnzal-inalonic acid ; (b) its phenvl e>i< r i'- jwodiu ed when phenyl- 
hiniaric ester is heated ; {7) by splitting oil water from synthetic 
Pi^heuyl-hydracrylic acid. 

Properties and Behaviour, t’innamie acui cl\^taHi^es from hot 
''(der 111 line needles, from alc(>hol in thick priMn>. It is soluble in 
.1500 parts of water at 17 A and reaclily in Iml water. It may be imrilied 
b' distillation under greatly reduced pressure, or by crystallisation 

petroleum benzin (A. 188, 194 ). 

. ‘ chloride prcKluccs a yellow precipitate' in solutieuis of the 
^'nnainates. » 

j^’itric. acid and chromic acid oxulise it t(» benzalde'hydc ami benzoic 
j!? ' ^'‘‘dverted into phenyl-glyceric acid by potassium pcrinan- 
‘Uate. Imsion with caustic imtash dtvomposos it into be nzoic and 
acetic acids. 

‘dt unsaturated acid, cinnamic acid can rcvulily take up 
^ ^8en, hydrogen bromide, hydrogen iixlide, bromine, chhuine, and 
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hypochlorous acid, with the production of hydro-cinnamic arid, 
p-hvomo-, / 3 -iodo-hyiiro-cinnamic acid, phenyl-a, j3-dichluro-, a, /^-di- 
hroino-projhonic acid, or cinnamic acid dicliloridc, cinnamic a( id 
dibroinidc, and jS-phenyl-a-chloro-lactic acid. 

('inmimic Acid Derivatives.- Methyl ester melts at \ ] ' and boils n 
2() V'. It is contained in some .Mpinia varieties. Ethyl ester boils ai 

271 . Phenyl ester melts at 72 ’ and boils at 20O' (15 mm.) ; sec ( in- 

namic acid. Pyro-catechol ester melts at i2() (E- 1I» 1220; 18, 

25 » 3533 )- Benzyl ester, m.p. 30 , tilso found in the oil of IVnivi ui 
balsam (H, 2 , itSo). 

Styryl ester, styracin, melts at 14 . The chloride melts at 45 md 
l)oils at 154 (25 mm.). The anhydride melts at ijo (H. 27 , .>N|) 
The amide melts at 14 1 . The anilide melts at 15 1 . The nitile nn lt^ 

at II and boils at 254 {H. 15, 2544 ; 27 , R. 2()2). 

I nstable and I^dymcric Modifications of Cinnamic Acid. .\s in tin 
^-alkyl-acrylic aci<ls (\’ol. 1.), so also in the j3-phenyl-acrylic aeld^ 
besides the ordinary stable forms, the corresjionding unstable sleim- 
isomerir forms have lieeii discovi-red, and have been tiTined " dln- 
cinnaini(' ” acids. Allo-cinnamii aci<l itself has the notewortlu' ]»r"- 
perty of l)eing able to (Kcur in three crystalline forms which .iie ( li« 1111- 
callv identical but structurallv ditti-reut. These can be con\eii((: 
into one another bv the simple process of melting t>r ci ystallisaiinu 
(H'dm.inn, IT 42 , 1S2. 1443). 

'I he inodilii ation, m.p. 42 , formerly called l-.rlcnmcycr s iso-, in- 
namic acid, i'. the nio^i unstable, mm h more so than the moditicati' i; 
melting .It 5S (t'limeiiv Lichet matin' s tso-cinnamic (K idi, ;ui(l the iicl!- 
tication melting at lU.s (tormerlv Lichcrmann's allo-ctnnamu acuic 

P>ut it 1" the acid which, with lertain pn-t autions. i an alw,i\ ' 1" 
obtainerl from the mi.xtme of the three liipnd at ills, or of the tlmt 
acids, in o.lution, on precipitation with acid (H. 42 , 4 ^' 5 u i 43 , |ii' 
In all real tions whidi give rise to allo-t imiamic .icid it is tlm piiin.m 
product, but it Is e.xtremelv e.isilv transformed into the otlni Kub. 
cspeci.dlv the st.d)le acid melting at <>.'S , on cont.u t with the slighti-'l 
traces of (ivstals of the other ai kR. .Mlo-cmnamic acid is obtained 
in one or otlni of its three forms (i) by semi-reduction of pin iivl- 
pro{)ioli( acid with hydrogen and colh>idal ji.illadmm (IT 42 , ’.'il"' 
(2) bv redm tioii of ailo-a- and allo-/:l-bromo-cim]amic acid with /nic 
dii-t in an alcofiolic solution; (4) by the aition of ulti ,i-violct liglil 
upon an ah oholic solution of ordinary cinnamic acid (IT 42,4-'''")) : (p 
bv heating ben/,al-malonic add, whereby also mm h ordinary i inn. mm 
acid is formed. 

The ai id melting at 58 was fir>t discovered in tin* acids resulting 
from the breaking uj) of the secondary cocain alkaloids, together will' 
ordinary < innamic acid, 

Allo-cinnamic acid, m.p. bM", forms an aniline salt, mp. 
s|)arsely soluble in ligroin. With chlorine and bromine it M'l'l 
addition priMlm ts differing from cinnamic ilidiloride and allo-i iniiam" 
acid dibroniide. 

t)n dmtillation at ordinary pressure by concentrated sulphuric ad' 
and by illumifiation in Ixnzene solution w'itli the addition of a hit 
icKline, allo-cinnamic acid is converted into ordinary cinnamic 'lu 
(B. 28 , I44())- Gn oxidation with potassium permanganate it f' lud 
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phniyl-glyroriiu' arid at 2C'. On troatinf; with fniniim 

sulphiiiir acid It s])lits oft water and easily polymerises into truxone 
in c<.ntrast with ordinary cinnaniir acid (H. 31 , 2095). On arcfiiint of 
tins behavnuir, hut esiarially of their f<ene,ation from pheiiyl-propiohc 
a, 1(1 and /^-hromallo-r innainir acid nsprrtiv. lv. allo-cinnainic arid is 
ic^Mrdcd as the inaleinoid or rj.v-form. and onjinary cinnamic acid as 
the funiaroid or /rnns-forrn, (.f / 5 -phenyha( rylic acid : 

H -C (\H. . (' (' 11 

II ,| 

HO,(' (■ H II c n»H 

Ordinary t innainic aci.i Allo-cinnannc acid. 

lliis view agrees with the behaviour of the o.w-cinnamic acids 
ill which the sjiatial entignration can he deduced from the more or 
l(.^ marked tendency towards splitting off H^O. It is aUo rnutirmed 
Ly the Jiower of alhi-cinnainic acid, in contrast with cinnamic acid, 
te form with mercuric salts an additive coinixmnd of the formula 

( Jl,.,( Il(OH)UIUg.COO, a jiower which, according to oliservations 
with other cis-trans-isonieric olerm-dicarlioxvhc acids, e.m only he 
ascribed to the maleinoid forms (H. 43, ^ps). 

Hy the action of light, in the soli<l condition ( innainic acid is ])olv- 
nurised into the so-called a-truxilllc acid ((■Ji..,('.dl„('( )( )11)„ (B. 35, 
. 11 -''"^). Also fonml in the secondary alkaloids” of coimiirtogidher 
with /J, y, and ^-truxillic aci.i. On distillation these acids are split up 
into ordinary cinnamic' acids. Ihey are, jicrlmps, diiihenyl-tetra- 
niethylene-dicarhoxylic acids. As the heat of coministion is unchanged, 
the tr.msformation of cinnamic into tnixillic acid involves no change 
"f e ne rgy, which is noteworthy (/. physik. ( h. 48 , PhS)- 

llalmd ( \nnam\c Acids substituted in the Side Chuin. (a) Phenyl- 
monohalold-acryllc Acids. Die structural theory provides for two 
‘"'niuiic nionoe hloro-acrylic acids, hut there are really two moditica- 
lioiis lor eac h of these structural isomerides. It is custoinary to dis- 
Jnignish them as n- and /^-chloro-cmnamic acid and allo-a- and all.o 
h-'iiloro-cinnaniie' acid (Ih 22 , K. 741 ; A. 287 , i). 

|x-Chloro-cinnamlc acid H :’( ( 1 .( 0 ., M. m.}i. 147 . is formed 

(d >\ the action of alcoholic potash or phenvl-.i-. /?-dichloro-pro]nonic 
" . (-) from l)cn/.ilde-hvd(', s.Mlium iiiomu hloro-a. ctate. and acetic 
'" 'Vehide; (4) fn,m j)henyl-a-('hloro-lactic acid, hv me'ans of acetic 
‘^'Velnde, and sodium acetate ; (.|) by the action of ('rO, upon alde'hvdc 
I's 24 , 2.p)). 

Allo-a-chioro-cinnamic acid, m.p. in ', is produced, tevgether with 
' ‘ ' "le'-e innainie' aciel. .iccording to meth.Ki i. 

illn p :(H.(().d{. m.]). and 

I ‘o-fJ-Cliloro-CinnamU acid. m.p. i.|2 . are feermeal by the adeiition eif 
* >"<hloiic acid (o phenyl-propionic aciel. 
alln- K n :C Hr.( ()all. m.p. I4e)\ and 

'A'idT . (('daser’s ^-bieemo-cinnamic 
with ■ "^*^'** phetiyl-a, /iJ“dilutuno-|iropiomc acid is actcel upeui 

nie Iti^ potash, j'he latter, when hexited, changes to the /n'g/io- 

in acid. When it is trt'ateel with /inc dust 

:i 1 (i!.)m^ yields alloH'innamic. aciel. Beith yield benz- 
'‘yde upon oxidation; 
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^-Bromo-clnnaralc acid C^jH^XBr : CH.CO,^H, m.p. 133®, and allo- 
/3-bromo-cinnamle acid, m.p. 158*5®, are formed simultaneously 111)011 
the addition of hydrogen bromide to phenyl-propiolic acid. Tli, 
second acitl, upon heating, changes to the Wcr-melting /S-bronin 
cinnamic acid, and upon reductu)n yields not only cinnamic arid 
but also allo-cinuamic acid. 

^-lodo-clnnamlc acid ( gH^CI : CHCOOH is obtained by io(lin;i- 
tion of cinnamic acid in pyridin solution (C. 1899, II. 527). 

{b) Phenyl-dihaloid-acryiic acids r^ult from the addition of halogt ns 
to phenyl-propiolic acid. Dlchloro-clnnamlc acid C^Hj.CCl : CC 1 .('( ) ji 
m.p. 120' (B. 25 , 2605). a- and j3-Dlbromo-cInnamic acids nu lt at 
139' and 100 (H. 25 , 2<)f)5). Dl-lodo-cinnamic acid melts at i.:i 
(B. 24 , 4113). 

a-AmIdo-cinnamIc acid ( H : ('(NM^l.f'OaH decomposes, wh. n 
rajiidly heated, at 240' 2503 with the production of phenvl-\ 
amine. Its hvdnxhloride is produced upon heating its benzoyl-amidn- 
( iimamic anlivdride with hv«lrochIoric acid to 120”. The acid itM lf 
may be liberated from the hydrochloride by means of s<Kiium ai et.itr 
or so<la. Hte amide of an isomeric (?) a-amido-citmamic acid, m.]). lOo , 
is formed by the action of ammonia upon phenyl-dibromo-propionir 
ester or (i-bromo-cinnamic (‘ster (B. 29 , R. 795). 

a-AcetamIdo-cInnamic acid t <1*5 ^ • C{NH(*().( H,).('()jH * jlf.o 

m(*lts, when <inhydrous. at i()o with decomposition. It is foniuii 
when sodium hydro.xide acts upon the anhydride. 

ro 0 

a-Acetaraido-clnnaralc anhydride 1 1 , melting,’ at 

H :( .NiCrUj 

14!) , residts from tlie action c»f acetic anhydride upon a-ainidM- 
j>lienyl-lacti(: acid, and from glyco<a)ll. benzaldehyde. sorlium an tat'’, 
and acetic anhydride. 

a-Benzoyl-amldo-cInnamlc anhydride melts at i<)5''. It is piodiKol 

in the conden>.ition of hippunc ari<l and ben/.aldehytle with an tn 
anhydride and sodium acetate. When heated with dilute alkali'^ 
the lai tirnide chango to a-henzoyl'iitfiuio-nnHamic acid ( ell/H • 

( (NHf OCjHsjf Don, which decomposes at 275" with the formation oi 
phenyl-acetaldehyde an<l is split up by excess of alk.di into beii/ami'l' 
and phenyl-racemic acid (li. 33 , 203b). p-Oxy^bcnzoyl'amido^cinnamic 
acid anhydride, m.p. 1733 from p-oxy-lx’nzaldehy^, hippuric and ; 
the corresponding arid is rerluced by s<Klium amidgam to benzoyl* 
tyr(/sin. 

Cinnamic acids substituted In the benzene nucleus are isom< nc \sitli 
the n»rres{K)nding mono-< innamic acid deriyatives, haying sidr i h.nn 
substitutions, 

1. Monohalold Cinnamic Acids have Ixen made from tlie dn" 
nitro-( innamir acids a.s bases (B. 10 , 2040 ; 18 , qbl ; 26 , 2109). 

0-, m-, ami p-Chloro-cinnamic acids melt at 200 iy(f, aaul 2|i 

0- and m-Bromo>cinnamte acids melt at 212 ' and 178". 

0-, m-, and p-Iodo-cinnamic acids melt at 213”, i8i“. and 255 

2. Nitro-cinnamic Acids. The intrrHiuction of cinnamic aci<l nd" 
nitric acid of sp<*rifir gravity 1*5 leads to the formation of thn 

{ix) jM-r cent.) and paia-nitrf>-ari<b. To s<*paratc them, cover the a* >< 
mi.xtuie with H 10 parts of absolute alcohol, and conduct hydro* hl"iK 
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acid gas rapidly into the licpiid, until complete solution ensues. On 
cooling, the para-(;ster separates. The pure* esters are saponified with 
sodium carbonate or with dilute sulphuric ac id, when the pure acids 
icsult (A. 212 , 122, 150 ; 221, 205). 

t he three isomeric', acids can be prepared from the corresponding 
iiitro-benzaldehydes by means of Perkin’s n action : 

0 -, m-, and p-Nitro-cinnamic acids, m.p. 2^0", 197^, 286''. 

0-, m-, and p-NItro-cinnamic ethyl esters, m.p. .j.| \ 78^, 

Oxidation converts the three nitro-< iiinamic ac ids into the three 
iHlro henzaldehydes and nitro-beuzoii a( id^. 

1-urther nitration of o-, m-, and p-nitni-< iniiainic .aids pisKiuccs 
(liiiitro-cinnaniic ac ids, eontaiiung an N()_, ^rouj; in the >itle chain ; 

0, p-dinitro-cinnamic acid (NO.p 2. -t ( Jl/ll : ( IK ()( il!, m.p. 179", 
()l)tained from o, j)-thmtro-benz.ihhli\ sh- li\ nnan^ of Perkin’'^ 
n K lion (.M. 23 , 55 ^)- p-nltro-cinnamic adds an di ( canpoM d 

at jjo" and 220" respectively d - loo-t, 11. i-ipN;. 

Ciniunnic Acids ^ul'shhiti d, hvlh in the Ih-nzen-' Rt^idiu and theSnir 
Cthiin. a, m-Dhiitro-cinnamic acid No.^ ; < ^\\^^ 11 m iNt‘,)('OOll, 
(nun m-nitro-cinnainic a< id ester, with nitro-sulp.huiic acid nV. 229, 
a, p-dinitro-cinnamlc acid, p-nitro-phenyl-a-nitro-acrylic acid, 
from p-iiitro-c 4 Jinanuc <icid (.\. 229, 22 . 1 ). >er aNo co. ]>-l)imiro pla nv]- 
etlivleiie and" p-.\mido phen\ l-alauiu. a- and /iJ-Nltro-o-amido-cin- 
nainic acid, m.p. 2.p»' and 2>} , from < • a undo < innamu a( i<l. 

;. Amido-cinnamlc Acids c.m 0 - pn p.ired b',- n due mg the three 
iiioiioiiitro-cinnamie aeicU with tin a.ml h\ tlroi hloru .nid. I lie re 
(liu'tiou is better etteeted with ferrous sulpliale in an dkahne snlntitm 

(K. 15 , 22 i)\ : A. 221 . 2KK). 

0-, m-, and p-Amldo-clnnamlc acids m. it at 15s . iM . aiul i;o . 

W hen the diazo-l>odi<‘s are l>oile<l with liahad ai id^. the haloid einnamie 
allll^ described above, are pnxliuid ; but wh* n tl'a'. aie aiteil uj>on 
with txaling water, tin- piaxlucts are <.• . n;-, ami p iununic .n n/s 

i'urhostynl fornuiiion. I'lae (i-amido emn.inm a< id ditleis from 
0 amido-hv (Iro-cinnamie acid in bt havmni. m that . win n heated alone, 
it does not give rise to an inner anhvdnd<- formation ; it helur. t s like 
" I iimanc acid, rin* anliVdride torinatnm oi cnis, ia.wt xei, wlun 
o amido cinnamic a('id is heate<l with liydfoi hl<*ii< .a id (H. 13 . 20709 
or with 50 |HT fltent. snlphurii acid (H. 18 , 2ioV! I he n suiting an- 
In dride is carlxistyril. discovernl in 1852 b\ t lno;/a. wlu n he leduced 
o nitron innamic acid with amnionnmi sulj»lnde. It can Ix' viewt'd 
h<'th as a lactime and a lactame ; 

formula, ‘'o ('"HH'la. c" H). 

According to the second folrmula, carU.stvrd is nothing more than 
ow Ih- diseiissc (I later, in ( on)uiu lion w ith 

'fiiiiiolin. This will also Ih' ilone with the alkvl eoinpounds derived 

bom both formula’. 

o-Ethyl-a(nldo-€lnnainlo add. m.p. 125 tH 15 , 112 ;) Its nltros- 

^ntlne melts at 150'’ with dmunjHisition, and. on ledm iiim. is cem 
‘based to ethyl-isindazobacetic acid. 

-1 o-Hydrailn-eInnainto Mid NIIj Nil t II , t ll.< D.dl. m.p. 
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^CH.NH 

i;!*" with decomposition into indazol I {q.v.), and aceti(' 


0 - Sulpho - hydrazin - cinnamic acid SOaH.NH.NH.t „(l ,( II 
('II.r 02 ll is toinu'd wlien sodium sulphite acts upon the hydio 
chloride of o-diazo-ciiinamic acid. Hot hydrochloric acid hnaks 
it down into 0-hydrazln-cinnamic acid and the lactame of this and 

5 . Sulpho-cinnamlc Acids are produc<‘d when fuming sulphuric and 
acts iijx)!! cinnamic acid (A. 173, Ihe m-derivative has been oh 
taiiu'il by a nuclear svnthesis from m-benzaldehvde-suljdionii anil. 
p-Sulpho-cinnamic acid, on reducti(ni, splits otf the sulpho-groiiiK, 
and produces h\clro-cinnamic acid (B. 33, 2014 ; t . uto.b H- 

Homologous Cinnamic Acids. ( innamic ai ids containing alk\l 
groups in tht> bmzem- ivsiduo are prodiuad when alkylati'd bt-n/aldr 
hydos vire condenst'd with sodium acetate and acetic anhydride, llic 
three tolybalilehvdes \ irld . m-. and p mi'/hyl-cimuitnic acn/.s, 
m-, and p-tolv'-jcrylic in u/s, melting at itxr, 115 b and I0'. Cumiiiol 
yields p-cumeHyl-acrylic aciJ (t il ,) 2 ' H 1 * «l* 4 ' ^ GjH, nu lling 

at 158 '. When the latter is nitrate^l it vu-lds n(»t only the p-nitro-ai id, 
but also o-nitro-i unieir. l-ai rvlic ai id. which manifests the s.mie ri - 


action trans|V)>itujnN as o-nitro cinnamic a< id (B. 19, 255 ). 

a- Alky! snh\t\tuttd amuimii. at n/s are ()roduced in the colulen^ati(lll 
of benzald* livcle witli so<lium |)ropionate, capronate, or butyrate and 

acetic anhydrid'- (.\. 227, 57 ; Ib 34, ‘jiS). 

a-Methyl- cinnamic acid, abnizM- propionic acid, fi-phow:- 
mcthacrylic acid t VU ^ it H^it Odl, melting at 7 S ' and boiling 
at gM'S d is aKo formed from bt-n/vl-propionic ester and metallic sfjdiiiin 
(B. 20, t.r;), Abo fr<un a nu‘th\ 1 phenyl-<*thylene-lactu add hv 
.splitting (df water (( . |. (>74 ; B 20, bi 7 ). 

Phenyl-angelica acid, a'lihyl-cinnnmu and. a brnzjl n hutvnc icni 
( gllj.t H : < (t melts at ro 4 ‘ (B 23, O/'S). 

^ Alkyl-substituted cinnamic acids an- obtaimd bv detaching I!d 
from ^ aryl-alkvl-livflraervlu adds, the c(»ndensation jirodiicts o( ai" 
rnatic ketoiu s with brornaM iic t ster, and'/iiu , or iodf.> .ici tic i sld, 


and magnesium, respe. lively (B. 40, 41, 5). 

Methyl-clnnamlc acid, ^ phenyl-crotonic acM < V{j( (< H ,' 

( IICOOM, m.jj. ()H\ b p i(>j . anilidi’. from dypnone oxinu' by Ib i k 
rnarm’s transformation (B. 37 , 744). ^-Ethyl-, p n-propyK and p Iso- 
butyl-clnnamlc acids melt at 95 94'. ^md Kb ’ res|x‘ctivcly. 

Hii^hcr ut- phenyl- n-tde fin-carboxylic aiids are prmluced by healing 
the bif tone-carlxixylic adds, when carlxm dioxidi* is exjH'lled, ;ind 


in the r«'du( turn of pheiiyl-diolefmHlicarl^xylic acids. 

Phenyl-lsO'CrotonJc acid, ^ henzal-pmpwntc add < |Hs.( H : dl 
< llj.f OjH melts at 86 '’ and 1 k)iIs at 402 * with j)artial decom|>o>iln’>| 
into water and a-#iaphthol. It is formed also by exjxdling < Oj mid 
rearranging phenyl paraconie acid, as well as from pbenyTtrimethyleiu’* 
tricarlx)xvlic add (H. 25, II55). 

ing ; als<j by heating phenvi-aeetaldrhydr, malonic acid, and 
from the l)enzal-malontc acid first formed by detaching f O 5 , and ‘ i''- 
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placing the donblc linking (A. 345, 2.,.,). With HHr it combines to 
y4,l.enyl-y-brotn<.-lHit\nc acid, wbicb, with soda solution, forms 
phenyl-butyro-lactone, mto which phcnvl-iso crotonic acid can also 
bo partly '■onyorted, by means of dilute sulphuric acid or HCl • 
.oncentrated IK 1 cond.mses phenyl-iso-crotonie acid to a uohmeric’ 
iinib.isir lartomr arid, rncllin^^ at (H. 23, 552(1). ^ ‘ 

a- and ^-Methyl-phenyl-Uo-crotonic acids’ melt at iro° and it’" 
(A. 255 , 2 ( 12 ). A*-Dihydro-clnnamenyl-acrylic acid ('H.cn Clf 

(■il.Cll,CO,H, riielting at is formed when sodiu.n ^Imiam acK 
upon cinnameiiyl-acrehc acid, and also bv heating A^- and A'-cinna’- 
nivlidene-malonic acid. a-Beniyl-crotonic add C,il ( H C( (11 1'||' i 
( OOll, m.p. <w“. by detaching wat.-r from u ben/.vl fi-oxvdmtvric'a, id 
I he behaviour of these phenyl-o|elm-( arbo.xviic acids' towards 
alkalies is worthy of note. While the aliphatic y-,ii,>aturated acids 

o' /"I'To”"' """ ‘■'""leric a. ^-llllsltlirateil ids 

(Vol. I.), the aromatic oletiiw arho.xyhc a. ids show, at the same time 
a tendency to place the double linking in tin- neighbourhood of ihe 
phenyl group (cp. A“- and A>-stvrols!. rims, ,1„. A= dihidro-einiia- 
iiienyl-acrvhc acid, with . .iiislic soda, gives mixture of the A'- and 
A -a( ids (11 38, Idiciivl-rrotonii lu id. dn ini-rc iK-atintr with 

pyridiii, pass.s, almost ,onipl,-telv, into the plieiivl-iso.er..toiiii acid 
'/' non ‘ PADIv reverse, I bv boiling with caiisiii soda 

(.1 283, ,!o<)). n-Bemyl-crotonlc add giv.s, on fusmg wnh KtIO 
pheiivl-aiigehca acid I /. pr. Ch. a, 74, •.m : , p. ,ds,, A, 319, i.,.,,. 


i'.ll,( II : <M,( ll,( ll,,Ci 1,11 
.V acitl, in p (^<1 


< ( H ( Ha (ijl 

-V I 'ihvdr.t cuiii.inu nvl dt rvlit ,ki (1 


< .H,( n. cn,! i( I H( (ijH 

A' .It III. in p, i,> I 


; ( H CM, ( ( )( )]\ 
I'licnvl ISO I Tufonit ai iti, in p >0 

< t,H.< H/ ( : ('H( HyU i uiH 
ii/\l crotonh .iti.i, in y 


.‘.Hi H « i! ( H ( OOH 
l‘h« n\ 1 At 1(], 111 p . 

‘ ‘ Jl..‘ H ( i H,( H, I'oi iH 
I'Ikiu; .t ,t, i.l, ni p, 1,,-, 


A'‘-(iihydr(>-( iniiamrnvl-,irivlu .u i.l has also larn dhtaiiit tl hv 
phnivl-tS sal.-ro-l.irtono y r.u I.- wIk .t, ul. 

Atropic acid, a phenyl-acrylic acid ( J nu lls at lotr . 

(>rdiii.u\ tiiiii.unit and. nMilts 
(Yinr J atro-l.irtinir ai ui wlu n. t}u‘\ .irr hratrd with 

soliiiV ^‘ id or with h.nyta w,it< r It is sjurin^^lv 

and |v easily in ethri. r,uU>n diMiljdHdr. and K'n/i ne. 

uid'-'M '' iHjiieons vajmur. < hnmiu .irid tixidisi s n to lu n/oir 
sodin'm^^ '"1 d Molds loiniu.and a toliiir at ids ; 

:in(l hv converts it into hvdro-atropir aritl. and In (irorhlorir 

•K'ids ^ aeids chanf^e it to a- and / 3 -hal(\t;en 1 )\ dm atropir 

^■‘Tts^at^*^^ or heating with water or hydrot lilorit- arid, ron- 

(h H 0 \ JHilyinerie isttiroptc .u n/v, ili.ifyopii iu uis 

^h‘()i)i( •, / t 1 whirh hear the same relation to 

' ‘ H that the truxillic ayids sustain torinnamir arid (B. 28, 15;). 
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Methyl-atropic acid "^ P- TiS'". obtained from 

phenyl-ao'tie ;uid and paraldehyde by the action of acetic .111 
hydride (B. 19 , K. 251). 

Phenyl-allyl-acctic acid t ,Hj.( II((“no.( H ; ( li.^)( ()0!l, jdn 
h.is been obtaint'd from pheiivl allyl tnalonic ac id, and its nitrih- th.in 
ben/yl cyaniile, allyl iodide, and caustic soda (B. 29 , 2601). 

OxV-PIfFNYI -01 EFIS-CAKHOXVT !(' ACIOS. 

A. Monoxy-phenyl-olefln-carboxyllc Acids. /'omaZ/eH —TIk \ n, 

obtained (i) from the c oirc ^ptmdint^ ami<lo-phen\'|-o|(‘tin-carb(»\\ h, 
acids njHcn boiling; the dia/o compounds with water (B. 14 , I 'c 
(2) by a nuclear synthe>is, when the phenol aldehydes are lu .iiMi 
with the sodmm salts, ami anh\dri<les. nf the fatty at ids (Pi ikii: 
real t ion). 

The f(tllowinj4 nnclrar s\ nthi-'^es (von Pechmann) lead to the mi:, i 
anhydrides or 8-lactones of the o-oxy-einnamic acids, the* so( ,i:!..i 
cumarins ; ( ;) The ai tion of snl(>huiic a<'id n|ion phenol and malii .e ;.i, 
when it IS very prob.dile that tlie liist produc t is the semi-aldeh\il( (C 
tnalonic acid, which cnnden'.e-> with the phenol. 

( j) W hen sulphniic acid is allowed to ^u t n|H»n pliejyiol, and iiM ic 
acetic (•'.ter, or nionoalkyl-aceto-acetic esters. 

Phenol Itself, with ac(‘tO'acetic ister, 6nt a small \ieM ..f 

methyl-enmai in. Polw.ilent phenols i;iye i leaner je ietioim 111 ilii- 
rispi-i t than >iriiple phenols, and the best are those containiiif' twn < 'll- 
yroiips : 


‘ 1 (lU 

O.lt ( IflOll; ( II. 

I t ( »(' ( ) 

r, ( II :, 11 

' t *• () ( 0 

Ciiin.it il) 

‘loll 

IIt ( < m II. 

, / 1 c ( II3) ( H 

// .Mc'tt.'J 

c jiiyxN > 

* *l..o U) 

(lun.ii !)' 


The liist niernlM rs of this series an* the monoxy cinnamic aiid 
obtained by method i from the thiee .nmdo cinuamic ai ids. oOw 
I innamie ai id-, ate espr.iallv im[)ortant. They, like the ( inn iiMi 
acids, occur m two st' teo isomeric forms : o enmarn acids, corn el "i.fi 
in/,j to the stable /ran. form ; and cumaiinic ai ids, eorres|)oiidin;.: i'* 
the unstable cr, -form. The c umarmic ,icids are in general mmt 11' 
in the free st.ite, sjx.ntaneouslv <letachint< watfr, and passing,' m!" th* 
corresjiondinf' A lai tones, the so-called " < nmarins,” But s.ilts md 
ethers. Uith mono and dialkyl ethers, of ihi’ c umarinic auds, in 
known, wfiich are isomn'ic with tin* c airrespondin^t ( oinjxumds ol il ' 
oa nmaric acids. 

The salts and ' rs of niinarin are also desiftnalc'd as a < um.ii it' 
and those of o ciimaric acid as the ^ < umarates - salts and i thers 
When the hydrcj^vn atom in nirnann, o< c up\in^' tin* o 
with reference to plienol-oxvKeii, is r(*pla< ed Iry tlic nitro 
n\tft> c\imarime (tLid may Ik* liU rated from the salts, 

riiis .(( hi is distinguished from free pnitrmcumaric acid i>' 
by the exit of wafer it reverts to pnitro-cumarin. Ii» '! 

ac count for the different removability of water in o cumaric ai id .nx 
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HC.COOII 
HOT.HjCH 
o^uinaric acid 

As in tli(‘ case of 


cumarinic a.i<l r.spe.tiv,.|y, <l.c foll.,wng space formula,, have been 

projx)sc(l : 

["<■‘"”11 I HC CO 

I ii< <',11,(111 J [{c,c,n,(') 

au.l Cumariu. 

,'1 ■ 1 • ,■ '£. linnamic arid, the stable o-cumaric acids 

and tbeir derivati\.#S may easily b.r transformed into the unstable 
nunanme aculs by m.-ans of ultra-violet light, i.c. by supplying 
niirgt m a f"”"- •'> action o-cnmaric acid yields 

, niiiarm direct (H 44, (., 17 ). liy boiling «itl, d,|„te min. ral acids 
,,r l.v the action of iodine m ( S, solution, the o allivl-cnniarmic acids 

iransiioscl into lb,- more infos, I, |r o alk\ l-rumaric aci(b- 

( . (i()()7. 1. f);()). 

Hy the action of light In the solid stat, ibe „ , nniaric acids are 
tiaiisfoimed into bmiolecnlar bis-ciiman, acids, corn sp,,nding to the 
tnixillic acids (H. 37 , i j.S j). 

0-Oxy-clnnamlc acid, o-cumaiic acid Ho j (;n^( 11 ( Ij ( 0 H 

in. lting at ioS", .iiid isomeric with lu dro-. umanlif m ul iilu r,\l-mW 
raceiinc acid, jtc occurs in .l/c/i/../„s to.gellie, '« id, o-b'dro- 
Cii„i incacid,lnd m the leaves of Nitrons acid 

cniivcrts o-aimdo-cmnamic acid into enmarn acid. It is most readily 
pivp ired by lulling cmnailb for some time with concentrated potassium 
liydiDXidc. or. Ix ttcr, with siKlium cthvl.iti- li). 18 , In. .xS ; 22 , i-i.i) 
Its aivtO derivative is obtain. d from sdi. vlu aldchvdc and sodium 
acct.itc. 

Oi tho-cmnaric acid i*; vciy casilv s^duhlc in Imt water and in alcohol 
t dot s not v.ilatilisc witli sfcam. The fr, <• . uinaru a. id heated alone 
<l"j s n<»t Meld eumarm. Imt only when m ated witli ae, tic chloiide or 
‘Uitiy.lnde. sodmm amalgam converts n into imailoti. a. id. and fusion 
witli |.otassmm hydroxide into sali. vh. and .u a ii. adds. 

2 -Melhoxy- cinnamic acid i/Ji (11,0 .• ( ji^ j i n ( ii.t o.il, 

nil iiiihj .i( i,Sj ^ produced hv th.- a. (i..n .if sidium a. . tale and acetic 
■n'livdridc upon salicfl-aidehx dc-im tin 1 . thcr, and ].^ the rearram^c- 
I'l'iit of mcthyl-iamiarini.- aod. Sudium amahom la duces it 'to 
' ioti( ,u id mctliM ether, whih' hromiur .haunts it to m. tin 1 cthcr- 
‘tii'ioim inehlotic acid. 0-Cumarlc dimethyl ether ifi' (11,0 j ( ,11, 

(i 1 I H3. ixailiuf: at Jo.t . o nl>lamed Ir.im tlic pr.ximish 

iliVl ii hynieanst.f methyl ah. .hoi, Aceto-o-cumaric 

V i mp I}U . is obtained from 

■iu vi-al.lehvde, ac('tic anhydride, and mmIumu acdate (H. 20, jSa). 

^ 3 -^ acid [p) NO,:T(,H.a (H int H ;t Il.tOJi is 

hvdr ^ ^ j Imatin#^ i)f tlie <hmethyl ether with sodium 

^ no change when heated with water, alcohol, or 

methv^' ((iistinction from i lutro cumaiinic arid). The 
nietli m j forine<l fr«>m ^mtro salicyl aldehvdo- 

^01 1 1 V '*1^’ ^*^‘^**^ c/'W, m.p. S8A hv tile action of 

irtsii Tltis latter ether is pnHhu.xl when methyl iodide 

tlu« sil\Tr salt of the niethvl-<>ther acid (H 22, iTiol' 

nt.|). 70" aiul l>.p. ;t)o , ocenrs in 


t ‘««e su\Tr salt of the 

Cnmartn 

I U]o- Co’ 



428 


ORGANIC CHEMISTRY 


Asperuld odordtd, in the Tonka beans (from Dipierix odorata), and 
in Melilotins nlfiiiniilis. It is artilieially prepared (i) by heating acctd 
o-ciiinaric acid (B. 10, 287), the reaction product resulting from art tt. 
anlvydride and sodium salicyl-aldehyde (A. 147 , 230), or from ili, 
action of act'tir anlivdride and sodium acetate upon salicyl aldt li\ d, 
(Perkin, sen,, B. 8, ; (2) from plieiiol with malif acid and -ul- 

phuric at id ; (j) by rt‘du( tion of j 9 -('hloro- or jS-bromo-ciimarin. 

It has the agie(‘al)le odour of Aspcrula, and is applied in perfunn rv 
for the preparation of the Aspcrula essence. 

( iimarin dissolves rather easily in hot water, and \-erv n adilv in 
alcohol or in ether. It disst)lvt s in causti<' {)ota. 4 i with a yellow eolt in 
the tirst prodiut bting |)otassium cninarinati*, from which cailM.n 
dioxide stif)arates cum.irin. Boiling concentrated caustic ptM 1 li 
changes it to [)(das>inm cnmarate. In a<jiirons sttlution it is rt tlini d 
h\ sodium amalg.im to nu-lilotic at id. w hil«- sodium .ind alcohol imIh- 
It to o\\'-li\'dro-< innamn ahohol (B 39 , 

When it is tligestetl with an atjut'ous alcoholic solution if 
potassium evanith*. hvdrocvanic acid is addrd. and, upttn subs((|u, iii 
saponitit ation, o-o\v-phenyl-su< < iuic acid is foiinod (A. 293 , ;'»i 
Cttncorning the attion of alkvl-magmsium haloids upon cnrn.nin, 
sfc IP 37 , 

Cumarln-monomethyl-ester acid, m.p >8 . and cumarlnic dimethyl 
ester, b.p. 275 . r(''iilt wlnn s..<lmm ( iimarin is heated t*) iv 
methvl iodithn Wlien heat*’d. b<ttl» tompoimds change to tin- <oitr- 
sponding o-t umanc at id tleriv.itives. frt»m widt h they can be rtcoMioi 
by means of ultra-violet light. 

Cumaroxlme, m.p. iji (B. 19 , Btf>2). is protlucfd wlu-n hvdiowl- 
aniiiif acts upon thio-t iirnann. 

Cumarln bromide m.p. i<»5 . is juodin td when laonnni 

act-' upon < umann in < arl>on-tlisulphide soluti<»n. Alcoholn pia.i-li 

j I <H (Hr 

converts it mtn u-bromo-cumarln j Boiling al(ti!io!;r 

I ;<) (() 

ptjta"}! chaiigt s both of thf 'f bodit s into ^umartlie aiui f./ 1 ' 

I t ( li (If 

Thlo-cumarln (db . p- nn . i>onsists of goldin-v ilov, 

I .i t) ( s 

rut tllt v It is obtaim il from t um.arm (»r ti-tuinaric at it) l>V tlu' ai tion 
of P,S;, (H. 19 , 

3-Nltro-cumarlnlc acid N‘>i ? < db| ‘ ’ ** ^ *^*’** unit- ulen 

rapitjly ht-atetl, with the exit nl water, at 150 , and pasos, on 
genth; warming with water or aholittl, into the anhydride 
cutnarin, from whn h it is ttbt-iined, upfui boiling with stwla. B 
h>rig yellow prisms. Tlie silver salt and imdliyl itxInU’ yiehl 3-nitro- 

eumartnlc dimethyl ether. 

( utnann ^'olloHing melhtKl 2 (p. 42(1), and n 

firttpitiine. f)iityric. ami isti-valeriamc anhydrides, with then sodium 
salts, the jjrtxiucts .irt* n-alltyl-cumarins. nie jji-alkxl-cuniarins .m 
protlucf (i from phernds, acetft-acelit ester, and lilphuric acid (I' * 7 , 
2I><8) by methfxl 4. Maiverts the a-alkybcumarins into a-alkNl- 

thnw umarins, whicli hytlroxvlarnine changrs tf) «-alkyl-< 
tiximes (H. 24. 4450). 
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a-Methyl-cumarIn ‘ m.p. 90’ 

(H. 34, 421). 


_ — ,,, . ^-Methyl-cumarin 

For other hoinnlo^/ous ciimarins, ^(r H. 39 . K71 • 41 k,,,- \ *07 
2 52; ( • I9^>h, I. 944; 190, S, 11 . 790; 19, I 37^ , 

p-AmWo-^-methyl-cumarln, mono- an,l dimethyl-amido-fl-methvl- 
cumarln. m.p. ,2,r; an.i ,4,5 , (,o,n an, Mo-, ,no„o,n..!l,vl-, ami 

<linu'tliyl-ainiclo-plicno| with ac'to-anli,- (I! 30 • 3 !>'n o„, 

m-cumaric acid HOi pt HnCil : CM.CO.H, nn.ltml/ at f;,* tas 

'f''"’ "'-■i'>»'t'-'mnan,ir a,„l ami trom m-oxv-bciu- 

iildehyoe (n. 15 , 2049, 2297). 

NUro-m-cumarIc acids, B. 22 , 292 

O-AmldO-m-CUmarlC acid has l„'cti obta,n«l d.rtn.lvtitallv from 

o-nitro-cinnamic a{ id (H, 27 , I9F>) ‘ ’ 

P-Cumarlc acid llO.-I.C.H .f II : Cll., melting at 200 is 
obtaimal from p-anmlo-nimami, ainl and (r„n, l,-nxv-i>,n/ iMchv’de ' 
.ilso on boiling the extraet of aloe- w„h -nlphui K- a, id (preparation’ 

■ *' T ''‘•'■""'Po'ilion of the glmosida nariiigin (or ) 

Methyl-p-cumaric acid, from ani-n aldehvde. units at ly, The 
phc iiol-alkyl Hhers of th<' , iiinari. acids vo id , t|„ is ,4 imsatiir.Ucd 
j.lienols (see o- ami p-vinvl-anisol), p.s, ,s ol„,n„,-d fro,,, B- 

hronio-hydro-ciimamie acid by the action o| hy.lrogen bro„„de, ami then 
cisiKM solutidii, \vh«*ii carhoii dinxidc i** cliniiii.itt d 

/^-p-Methoxy.phenyl-methacryllc acid ( H^o .4 ( ,11. (H ( ,( n ) 

^d)01I im-ltiiiK at 154 , ,s f.htained fr„m aniM. aKlfhvdf and prnpitimc 
and, U breaks down, when heated, int.. . ailx-n .li.ixide an<l aiu tled 

H Dioxy-phenyl-olenn-wrboxylic Acids. ( a!i. i, .t, id, <.r ^ j-di- 

"\v-( iiniannr acid, ronopondin.i,' t<. pi-.t..-, .ittrlinu a. id and iimivllic 
‘ind, or 2, -Fdioxy-cinnannc acid. ,uc the ni.-t imp^.iiant .ft tlic known 
di".\y-cinnaini(' ai ids. hccauM- they thenisfho. or tin n -nnple dt nva- 
tiv'‘x, Mccur in jilants or appear as dec..nip..siti. ,n pi.. duel. ,,i veet tahlo 
>uhs(aiic,s. and 3-inethvl-eafl, u .,rni. lerulic can be champed 
to llic valuable vainllm. 

CalTeIc acid, /5-j, .\-<lto\y-plu',iy;-,hnlh mU. ]. .\-dhn\-cnniiimu- 
j^'< . and Its methyl- niul nn-thylcnc-eMer aei.is, xvji, „ rediu r,!, become 
\f io-i alien acid audits ether a« ids. ( ixidainm \ ulds pri'te.-f\ueelnne 
• ' J and lU cthol-s. Wlien the a< a toMh nv.itivi s ,.i tlw two methvl- 
,,'r oxidised with potassium pi i m.mpMiiate, ilie lirst 

( In -'* ^ ‘t<'eto-<lerivativ<‘s of the tut' im thv!-ethei -proto-e.iti - 

sviit'l Ihe calfeie. acids and then ctlm acids tan be 

^ ■ miesiset froni protocatcThmc al(h>hvdc ami its ethci> with tlic aid 
and it When fused with caustic jxitash, calloic acid 

^ ^ icr acids yield proto-cattYhme acid and .icetic acid : 


( iFfo. c n eoJi 
[pun 

^ ‘'vnd. m.p. 


. .1 ( H t M ( OJl 
' 4 1 1 .' Hi 

Miioll 

I'Vrulic iuid. Ml 11 i(>w 

(yields vaniliinl 


I ,1 i H i 

(,!!, poll 
I . POPH, 

lM»-ferulic acid, m p, 

^\ icUls iso\ aMilliji). 


P' tassfnm produced when coffee tannic acid boiled with 

>droxide« It occurs m Cuutaimm (B. 17, 1922). Ferric 
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chloride produces a green coloration in its solutions, wliich sodiim, 
carbonate changes to a dark-red colour. 

Ferulic acid, m-mcthoxy-p-oxy-cinnamic acid, occurs in the re>iii of 
as^cTetida, and has been obtained from vanillin as \v<‘ll as from m- 
methoxy-p-nitro-cinnamic acid, the product resulting from the ;u tin,, 
'of nitric acid upon m-methoxy-ciniiamic acid ether ( 1 C 18 , R. (>s.) 
Its aceto-compound melts at i()b\ 

Iso-ferolic acid, m-oxy-methoxy-dnnamic acid, hcspctidnic acid, w.is 
first obtained from the glucoside hesjuridin (i/.v.). Both in< tli\| 
ethers can also be prepared by a i)artial methylation of calfei, ,.1, 
when the chief product will be i^o-fe^Ilic acid, its accto-dcrivalivc in. lt^ 
at i()9C 

Dlmethyl-caflelc acid (('1130)/.^ .}>( : (■II.('()..H, melt - it 

181" (B. 14, 95()). 

PIperonyl-acrylic acid (CICO,)! c I'H ; CH.COJI m. lt o 
(B. 13, 757). 

Dlacelo-caffelc acid (( II.O).).: j, ( (•.II. CII : ( H.i 0,11 

(B. 11, bSb). 

a-Homo-caffeic acid, C pdi<>xy-a-inethyl-< innamic acid, ne lt. ,it 
193'. Its monomt thyl-ether acid, homo-ferullc acid (t liaOjit dli ; 

( jHj.f H : ( ((. Hjf.l iK )lf , nn’lting at lO.S , yields iso-engiaiol wlon u 
is heated with lime (B. 15, 2 oh^). 

a-Hydro-piperic acid 3 . d l H.d'H ; ('II ('ll, ( ( ),ii, 

melting at 7 S , is formed when sudinm amalgam ai upon pipi ui 
When txnled with cau>tic >o<la it < hange^ to /i-hydro-plperlc acid 
(( Hj.( H,.( If CII COjlI, melting at iji . S( Iimh: 

amalgam <onvirtN the //-and into pifcr-kydronic ac\d (( Ii,,() ! j 

( glljd'M, ,(’( ) ,11. fm Iting at pS . 

Umbcllic acid, Z. Ydioxy-unnamic acid (liO)^ J, j ('rjl.v^ H ' d 
C(),II, decompo-.» > about j.pi . It n j)rodiu cij mu boding tiini>cllt h > ''.i 

with KHO; the 2 , 4 -dlmethoxy-cinnamlc acid, m p. iS.t . n fMin r i 

from dnnethyl-resorcvl-aldfhvde l\ IVrkm's synthesis (('. ipo; 1 ; 

K/M. I. 7 - 24 ) 

If i. iiif I f* ^ < B 

UmOClllI6||||ne, BO iC.lIj j , imltni.' H 

I ■ 2l<> ( C) 

2y) , is fouml in tfie bark of Paphnc mczcrcum, and is obtaiiud \<\ 
tilling fliffereiit resim, such asgalb.inum and asibetida. It i'' obt.niiMi 
synthetirally from /?-re>on yl-aldchy.lr by methyl 2 ; and abn bv tin' 
condensation of resorcin with malic acid au oidmg to method ■ It 
ha^ .in iwlour resrmbling th.it of (uin.inn, .ind behave'' ''iinil.eb 
vxith lau.stic potash. It> alkyl rthers show nomeni phcniiniii 
analograis to tho'.c devrloped nrulcT o-cuinaric acid and (iimiint 
(B, 19 , 1778), 

/? - Mcthyl-umbclliferonc, .1 - mv - R - mcikyl-cutnariH, rcs>h \iOot!, 

I ‘ G( dH,) < M ■ 

( jK, I ^ I , melting at 1H5’, is formed when sulphuric atid 

acts u|)on ri'sorcin and acelrx-acftic i-stei or a( etyl-cyanacet ic c l<i 
(B. 26 , K. 313). Also from p-amido-inethyl-cumarin (B. 26 , R’ I* 
on melting with ix>tash it gives rr’siceto-plifnone. Sitfo- ami ainid>- 
methyl-umlxlliferone, see B. 34 , (460. 

a, ^Dlmithyi-afflb«Utf«roQe melts at 256’ (B. 16, 2127). 
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I'he corresponding bodies have been prepared from orcin according 
t,. methods 3 4 ( 1 ^- 17 , 1649- 2i<S8) 

2 6-Dloxy-cinnaralc acid, m.p. 207 , from o-cumaric acid by oxida- 
tion with KMnO., in alkaline solution (C. 1907, II. 901). 

3-Oxy-CUinarln, melting at 2X0 2<S5 with decomi)osition, and 
5-OXy-CUmarIn, melting at 249', are ]no(l\iccd when i)yro-catechol anti 
hvdroquinonc are treated with malic arid and suljdiuric acid (B. 18, 

5-Oxy-j3-methyl-CUmarln, m.p. 243 , (mm hydroqninone, aceto- 
acetic ester, and sulidmric acid.{H. 40 , 2731). 

C. Trioxy-cinnaralc Acids. - Inner aiihv<lride>, d-lactones of trioxy- 
rinnamic acids, are daphnetin, 3, 4-(/m.yv-c/o/n/r/;/. melting at 2533 
and ®SCUlCtin, 4, ydioxy-cumarin, the aromatic deconipo^itioii pro- 
ducts of the isomeric ghicosides d.iplinin and -exailin. Synthetically 
thev h»’e been obtaimal from pyrog.illic .ddehv<h-, or oxv-hydro- 
(piinonc-aldehyde. ac<‘tic anhydride, and sodium acetate (P,. 32 , 287). 

.psculetinic and daphnetic acids are the tnoxv-cinnamn acids corre- 
sponding to thesi' dioxy-cnmarins. 'hhey are only ku'nvii as ether 
ai ids and ether esters. Pota^^inm permanganate oxidi-'e-' tin' triethvl 
etluTS to triettn)xy-ben/.oic acids, whidi btcoini* tiietliow-henz.ols 

tlirough the loss of carbon dioxitle (B. 15, 2(»82 ; 17 , loso ; 20 , 1119). 

Methyl-SeSCUietin, .\-i)\y-yni('tlu>\y<utnjriti, m.}). 203 . j> idditical 
with gelseminic acid from (ithnuiim scm/vn mrns. and also with 
chrysatropic acid from Atropa ficHitd^niui (( . 11 . ^*33 i B. 

31 , 1189). 

/]-Methyl-aBSCuletln, 4 , 5 -dioxy-/i-methyl-cumarin, m le 2; • , from 
(i\v-hvdi(Kpiinone Irnnclale with aet io..iceti( e^tei , and snlphnne 
and (B. 34 , 423). 

Sinapinic acid, <>\y-difnrllio\\-i Juiunv.u H.^' a- 5 (dll) 4; 

( ,-, 11/11 ; CUCOOII. m.p. . lias bee n obtained from whiti- mustard 
set‘ds, and, svntheticallv. from svrmga aldchvdc b\ Perkin s reaction 
(H. 36 , 1031), Methyl-sinapinic acid, 3. p S'/nmn/.cnv-copmmic 
m.p. 124 , from trinn'thvl-gvillic aldeh\d« dk 41 , 23 ;'' , 4 , 6-Dioxy- 

cumarin, m.j). 273', fn»m phloro-glm m-aidehvdc bv Perkin > reaction. 
On inethylation it yields citroptene, Imultni. 4. o-a;m^exv-c;/m.o;», 
in j). 147 , from the ethereal oils c itain -pe* n ^ of Citfus (t . lOtcp 
11. 103). 

0 Tetraoxy-cinnamic Acids, Fraxeiln, imltmg at 227 the 

‘noiiiaiie decompo'’ition product of fin- ghnov,,;, ,.t P.ixm ii/v.). con- 
htiib the monoim*fhyl ether of a iiiifxv cum.u m. i-omcndes of fiaxeiin 
have heeii jirepaied svntheticallv (IP 27 . K i.;-' . 29 , K 20.1) 

1 Phenyl - acetylene - carboxylic Acids. Phenyl -proplolic acid 

^ll.vf ( .t ()|Il, m.p. I , IS olqann d bv boiling <1- and /i-bromo- 
"miiunic acids with alcoholic potash, bv acting upim .sodium j'henyl* 
■icctylene with carbon ’‘dioxide (iSjv'. tilascr, .\. 154 , 140). and when 
Ihe latter, and srxiium. act upon <.rb!omo->(vrol. It is jnepared by 
hoihng the dibroinide of cinnamic acnl, or its ethvl ester, with alconolii 
hdash (H, 34, ; 33^ Heated m water to i2<* . it ilnomposes 

'I'to phenybackylene and COi- On heating with antic aAliVilnde, 
*'• hv the action of POCIj,, pheiiyl-piopiolic acid passo into the anhy- 
/>'!( of i-phenyj-naphtlialin-a, 4^carlH*xviir at id (B 40 , 3372 ; 

II. 1357). Sirailariy, phcnybpropiolic ester polymensos. 011 
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heating to 200'', to form pheiiyl-naplithalin-dicarboxylic ester (H. 40 , 
3839 ; see the formation of trimesinic acid from proi)iolic acid). 

On adding hydrogen, by means of sodium am.Ugam, it becoiiKs 
hydro-cinnamic acid ; treated with zinc dust and glacial acetic acid, or 
sodium and alcohol, it becomes cinnamic acid (H. 22, 1181) ; wiih 
hydrogen in the presence of colloirl.d palladium, allocinnarnic and 
and, by aildition of H('l and HHr, it yields ^-halogen and aIlo-|r\ 
halogen-finnamic acid. It unites witli halogens to form j)h(ii\l- 
dihalogen-acrylic acids; with hydra/.in hydrate and phenyl-hydr i/m 
it forms 3-phenyl-pyrazolone and i, 3-dipht‘nyl-i)yrazolone (H. 27 , 
783). Similarly, phenyl-pr«)piolic acid unites with other amine h.is,^ 
(('. 1900, I. 547 ; 1908. I. 233), as well as the sodium compound of 
/:I-diketones, aceto-acetic ester, and malonir' ester. In the I.ia- 
rnentioned reaction a tricarbo.xylic acid is obtained which, 011 dis- 
carding COj, becoims phenvl-giutacoiiic and (B. 27 , K. 163 ; 

II. t)o,S). On digesting with sodium alcoholates one or two moletiili s 
of alcohol are attached, and /J-alkoxv-cinnamic ester is formed, nr 
dialkyl acetals of benzovl-acetic esti r (('. Kio.p I. <>59 ; i()ot>, 1. 15511, 
Bhenyl-proi)ii>lic-acid nitrile unites with one molecule of a j)riiuai\ ci 
secondary amine to form /^-alkyl-amido-nnuamu -acid nitriles, siuli ,1- 
( tiH^CiNIR'H.,) : CIl.t'N. which, witli ands, regenerate the amiiu uid 
form benzoyl-aceto-mtrile (C. ipott. II. 1842). 

Phenyl-proplollc ethyl ester t rtll.st f f 03'jIIi. hva Tvl ■ <1 ' 

formed from .sodnmi-phenyl-.uctvlidt', with chloro-«’arl)onic estei It 
easily tr.msfornis into brnz«»vl-ae« tu ('ster bv livdiatum (.A. 308 , 
Idienyl-proj)io|ic and nitrile < f m.p, 39 . is formed fiom tin 

amide with from sodium-plu iivl-aetlvhdi' with gaseous I{( W , 

and from j)heuv!-j»io|)aigvl-aldo\im«- with .uiti<' anhvdride (B, 36 , 
3^)71). ( hlonde. l> p.^;, i.;i ; amide, m.p. 102 (B. 25 , 3537 . 29 , 
H- 795 , 1909, I, 

o-Nltro-phenyl-proplolic acid d<rompo>es at 159 . It is oht.unni 

when ,d('oho|ie pot.j'h a» ts upon the <libromnle of o-nitro-nuii.unii 
and (B.ieyer, .\, 212 , 140). \Vlien Ixaled with water it decouipoMs 
into carlxm dioxide .md «onitio-phenvl-acetvlene. W'hni boiled uitli 
alkalies it yudds isatm. 

It dissolve^ m (omentrat'd snjphuru aiul. with convnsion ml'' 
the isomeric isatnjenic acui, whuh. at om forms < arbon dioxide aii'i 
isatm. Its silver salt explo<l»’> uith gre.it violenn' whni it is heated 

// dii;csled iVith alkalitie red uc hvj agents (grape-sugar and pot i"nuii 
h\ilroxide, fnroiis sulphate, hvdropffu siilphnle, potnssium xautlmti ), 
it readily eh<in:y's In indiiy> hlue (Baever, i^Ho , B. 13 , 2259 )- 

Ihe ei/ivl estrr of th(‘ and is obtained liy eonducting hydros hlnn 
and gas into a mi.xtiire of the arid ami alcohol. It melts at 9 o <>i 
When it Is flissolverl m sulphuric a« id it changes to the isoinnii isd"- 
genic ester, Ammonium sulphide reduces it to the indo.xylic e'^tci 
(B. 14 , 1741) ; 

( dfo f »o,. ,11, ^ ^ . .rv.n, ,, / liMom , ,,,^,^11, 

yN' o • M -INO, * ‘ ‘‘fjiN’-. 

II ,Nar<r libriiyl JiTniW.lK* rtlcf lti<l»»*vlir fslrr 

p-miro-phwyl-proploUc acM* m.p. . is formed from the i)-niii'> 

( innainic ester after the same manlier a< the ortho-acid. When hoil''| 
with Winter ii breaks up into carbon dtoxidc and p-nitru*plK‘nvT-‘‘ ' 
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lene. It yields p-iutro-aceto-plien.;ue if digested at 100" witli snl- 
pliiiric ticiu. 

riie ethyl ester m.p, i2t.» when .ligcstc-d with sulphuric acid at 
j5^ forms p-mtro-benzoyl-acetic acid 

■ o-Amldo-phenyl-proplollc add n.ehs at uc^ with decomposition 
into fOj and o-ami,lo-phenyl-acetylciie. It is obtained hv reducing 
„ui.tro-p leiiyl-propiohc acid with ferrous sulphate and' ammonia 
(^; .^^ 9 )- separates as a yelldw crvstalline powder When 

boiled with water it yields o-amido-aceto-iihoiioiw 

y-Chloro-carbo-styril results when the aci,l is' l,„ile<l m UIi hvdro- 
chloiic acid, and y-(i.\y-carbo-styril ui>on heating it with sulphuric 
cicjd ( 13 . 15, 2147) • 

.yitt. 

So, hum nitrit,' converts th.‘ hydrochlo.nlc into tlie .lia/.o-rhloride 
which at 70" yields nmiohn-oxy-caihoxylir acid 

m-Methyl-phenyl-proplollc add Cli, i t.li.t t to.H ,, 

109 ( 13 . 20, 1215). ■ ’ ‘ ■ au 

F. Phenyl-dlolenn-carboityllc adds hav prepared from rin- 
iianiir aldediyde by means of the Firkin reariion. Cinnamylldene- 
acetic acid,^ ctnfunnenyl-dcryltc aciJ l : ('H.Cll : C'H.ro H 

melts at if)5’, from cimiamii' aldehyde, pvndm. and malonic acid wfth 
heat i)y (k^'om|)nsiti.>n of the cinnamylidem -malomc acul lirst formed 
to,^^ 4 her with the stereo-isomeric allo-cmnamvlKh ne-acetic acid m p 
ip , on ov^heating it discards ( ( ami jiass,.. „uo pliimyl-lHitadieiie 
< 35 , 2(k)()). 

Tlie m/n/c h<>iliiiK at 2S5 . is ol)tained from ciimamenvl-cvano- 
a(r\i!c acid. Ihe o- and p-nitro-ai i«U, meltm.e at 217 ami 2-1 .‘were 
P-nitro-cinnamenvl-acetoiic bv the action (»f 
; h'^ 263 , d5(>). ihe o-umuio-anJ im-lts with divomposition at 

y ' ( . 18, 2342). Clnnamenykcrotonic acid and cinnamenyl-angelica 

acid melt at 157" and 120 (('. uk»(>. I. 34.1). 

3.4] «H 3 .( 1 I : arrH ^ at ,17. ^ produaMl. 

''knottier with pipeiidm: when piperin In Iv.ihal ^^nll .d. .ihohc potassium 
'N^lioxide. It can be >ynthesised bv .ml of the l\rkin reaction, 
•'ll! piperonyl-acrnlein, and from piju lonvleue-ni.ilonic acid ( 13 , 28 , 
acM« amalgam converts it into two isomeric hydro-piperic 

^ a and fi. It combines with fmir atoms bioniuu', It is oxidised. 
<1 ut( Solution by potassium permang.mate at o , to I'lperonal and 
\Mien fused with pot.issuiin hvdroxide it 

l, 1,1 oxalic, and proto-catechuic acids, its chloride 

•'"‘I l>'IHMidin form piperin (j.t-.). 

hiiHri*''*^^^^/ Mielck (I-S74) dtdermimil tlie constitution of 

(fi 27 l-'i^ienburg and Scholt/ (i<"'d4) ellci le^l its svntliesis 

a-^thyl^perlc aoldt, melting at JOc'' .md . were 
■ l»*t like piprric arid (H. 28. . i.s;) 

m. p Mid (yil.ni ;ni.ni :( il ( H,( (K)H. 

^MelivT ’ small qftiantities, on condensation of cinnamic 

and sodium succinate With acclic .mhvdndc (.\. 331, i<> 2 ). 
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IV. Compounds which may Bt viewed as Oxidation Products m 
Mononuclear-aromatic Polyalcohols with Unsaturaim) 
Side Chains. 

The domain of tlie aromatic polyalcohols having unsatitrated sidi . 
chains has been even less completely, and even more irregiilailv, 
developed than that of the polyhydric aromatic parallin alcohols .iinl 
their oxidation products. At present the alcohols and aldehydes art 
wholly lacking ; from them the carboxylic acids and their derivatois 
belonging here can be theoretically deduced, (amsequentlv ila' 
material in this section will not be sharply differentiated, althoii-h, 
in the main, the classification is the same as that observed with tlu 
oxidation products of the aromatic polyparatTm alcohols. 

I. Phenykne-oxy-oU’Jin-carboxylic Acids,- Methylcnc-phthalidc uul 
iso~cumarin are inner anhydrides, or la(^ones, of the possil)le o-\ iio l- 
alcohol-benzoic achls. They are not known in a fia'e state, ("uni nm 
is isomeric with them. 

. lie ( H, 

Methylene-phthallde (',11,; ' , m.p. 59^ is formed m i!n 

l:j roo 

distillation of phthalvl-acetic acid. Its dlbromlde melts at 9^' . Mono- 
, I ( CHHr 

bromo-methylene-phthalide ( ,n ' is jiiaxliK ed bv the a« umh 

of bromine upon o-aceto-phenonr-<'arl)o.\vlio add. Dlchloro-inethylenc- 

phthalide c,n« melts .it I2*sh It is forme<l, togetln i wiili 

‘ ( 00 

t 6 trachloro«methyl*phthalide c.H, . melting at upon i nn. 

»(()() 

ducting chlorine into a mixture rif glacial acetic acid and phlh.ilvl- 
chloracetic acid (A. 256 , 3^3 ; 268 , 29.1). 

Bromo-methylene-phthalide, m.p. i.}o , from at eto-t)henone-i' ,11- 
boxylic acid, with bromine. Dibromo-methylene-phthallde, m.p i \'> , 
frtjrn a-dibromaceto-phenone-o-carboxylie acid on heating, with " n* 
centrated sulphuric acid (H. 40 , bj). 

have Irtii 

1 (J.NK 

prepared bv the action (d amines and amino-acids upon o-.iictn 
phenone-carboxv’lic acid (B. 29 , 2518}. 

Nitro-raethylene-phthallde . m.p. 207 with d' 

composition, from phthalic anhydride and iiitro-methane, is s|)lit up 

by .alkali to nitro-phenacyl-o-carboxyllc acid N(),CHjC()CeH,( tndl, 
m.p. uT (H. 36 , 570). 

Ethylldenc-phthallde < h ch, ^ 

■ ^ " Uijcoo 

nkopylulenc and i\n hutvlidnu'phthitluies, boiling at 170 ' (i- ' 

and melting at 97 ’, are obtained by condensing jihthalic aiih\ <hi' ' 
with the sodium salts and anhydrides of propionic, butyric , and ihj 
valeric acids. Water and rarlxin dioxide are..^lintlnated (B. 29 , ^*1 
These alkvlidene phthalides are transjMisi'd by sodium ethyl dc 
into the isomeric dikcto-hydrimlencsf By alkaline hydrates, they ‘u 


^ -^d ri va t i v("->'XtAj^tnc thyUnc- phthglim id in (’,14 
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^plit up into o-ketone-car boxy lie acids. Ethylene-phthalidc gives rise 
to propio-phenone-o-carboxylic acid. 

^ c filCH “CH 

Iso-cumarin 6 ’ boiling at 

is formed in the distillation of silver iso-cumarin-carboxylate. It 
readily volatilises with steam. When digested with soda it becomes : 

Anhydro-o-oxy-vinyl-benzolc acid 0 (CH ; ( }i[2jC<jH4.C02H)2, 
melting at 183°. When this body is heated with hydrochloric acid to 
160'^ the anhydride 0 (CII : .COl^O, melting at 234°, results. 

Th(' iinide 0 (('H : rH[2jC4lf4C()).2NH, melting at 285 4 is produced 
when alcoholic ammonia acts upon the anhydride at 170" (B. 27 , 207). 

Iso-carbo-styrll , melting at is isomeric 

l[2jCO— NH 

witli earbo-styril, the lactame corresponding to iso-cumarin. It is 
formed when iso-cumarin is heated to 1 30^^ with alcoholic ammonia, and 
upon heating iso-carbo-styril-carboxvlic acid or its silver salt. It \ ields 
isixiuinolin when distilled with zinc dust (B. 27 , 20S). 

3-MethyI-lso-cumarin melting at ii8^ is 

‘\[ 2 jCO --0 

formed when il/ diactiyl-cyano-benzyl-cyanidc C.H* 

U2.C.>CiN 

melting at 13.5^, is heated to 180 with hydrochloric acid. I'his latter 
body results from the action of sodium acetate and acetic anlndride 
upon o-cyano-lxmzyl cyanide (B. 27 , 831). Similarly, o-cyano-benzyl 
cyanide furnishes an additional series of homologues of iso-cumarin, 
all of which are characterised by their ready transjX)sition into iso- 
carbo-stsrils (see B. 29 , 2543. etc.). 

Ammonia converts 3-methyl-iso-cumarin into the corresponding 
ymcthyl-isO'Carbo-styril, nudting at 21 1"' (B. 25 , 3563). 

By boiling in KHO mcthyl-iso-ctnnarin is transformed into methyl- 
bonzyl-kotonC'O-carboxvlic acid. 


[i:C--C(0,CCIl3)CH3 


BergapUne 


C.HCOCH,) 


CH==CH 

o_i„ 


melting at i88“, 


‘'ppears to Ix’ a derivative of oxy-vinyl-cumaiin. It seixirates, on 
st uiding, from raw Inugamot oil. which is obtained by pressing out the 
besh riiidsof Ci/rus liertfamia, Kisso (B. 26 , K. 234). 

Phenykne - aldchydo - carboxylic A cids. p - Aldehyde - cinnamic 
acid 1 llO[4jCjll^.C’ll :( lI.('OjH, melting at 247'', is id^taimd from 
brephthal-iildehyde by the IVrkin reaction (.\. 231 , 375 ; B. 34 , 2784). 

3 Phcnylcnc-dicarboxylic Acids. 0 - Cinnamyl- carboxylic acid 
jHi.CH.CM.COiH, m.p. 174'", reverts again to phthalidacetic 
It is produced when phthalidacetic acid is digested with alkalies, 
by earefully oxidising j3-naphthol with jHitassinm permanganate 
\ 21 , K. 054). More energetic oxidation produces carlxi-phenyl- 
l^''.V<»xyUe acid. 

O'Cyano-clnnamlc acid ( N[2jCeH/ II : ( ll.tOall. m.j>. 252’, is 

pioiliK nl when .S(Kliuni acetate and acetic anhydriih' ai t upon a-cyano- 
chloride, and also from o-amido-cinnamic acid (Ik 24 , 2574 ; 

’ *;• -'1)2). Its formation from the Na salt of fi-ni1roso-naphthol 
. Cp fMNO);C(OH) 

‘ * beating to 250® is worthy of note (('. upi, I. 69). 
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p-Cinnamyl-carboxylic acid is obtained from teiej)litlial-al(leli\(ii, 
acid and sodium acetate. It is an insoluble, infusible powder (A, 231, 
3f>9)- 

0 - Phenylene - dIacrylic acid ( Jljfi, 2i(( i{ : ( ll.( 0211)2 m. ii. 

above joo'. It is j)roduced when alcoholic j)otash acts ii|m)ii 
o-\yl\ Iciic-dichloro-dimalonic ester, or from o-j)hthal-al(lch\ di |,\ 
Terkin’s reaction (II. 19, .pps ; A. 347, 117). 

p-Phenylene-diacryllc acid is obtained from p-aldchydo ( inii ini!, 
csttT with sodium acetate and acetic anhvdride (.\. 231, .i;;), and fidm 
p-x\ lylene-dil)romo-dimaloni<' ester (H. 34, 

y. Pliinyi-olcfin-kitiU'i. Oxy- methylene -aceto - phenone ( Jlyn 
('ll ; (11,011. when s«*paiated from its sodium compound, is .1 \, i\ 
unst.d)l(‘ oil. Its sodium derivati\’e is fornu'd when sodium eth\i.it, 
acts nj3on formic c-ster and aceto-j)h<moiu*. l''ormerl\’. o.\y-me(li\ Irn, . 
acfto-pheiione was (onsidered to be hiiizaxl-jcitahithxiU'. As id tli, 
Constitution of tin* oxv-nietlulene c(»mpounds, see \’ol, I. Wni: 
phen\ l-i^o-< \ anate it Melds an O c<irb.imlido-derivati\ e, m.p, , 
Wiiit'h. l)\- the action of jiot.issimn carbonate, is easiK- tiaiispd-iil in 
ihe isomeric C-carbanilide, in.jc <i.j (H. 37, yb;i). I’lieiiyl-liv (l:,i 11 
converts it into dipheiivl j>\ ra/ol u/.r.) ; hydro.xylamine miin s with 
it to form ben/o\ l-acetaldoxinnc See also Hen/.\ litlene pin iwc' 
ai etonc. 

5, (>. Plu'Hxl ‘ oxx - olt'fin - and dioU'/in - carf'oxxlic At ids. Oxy- 
methylene-phenyl-acetic ester t VI.( (( d ilOll s(e |>( iiii\i- 

pherul-aeetn i-ster. 

/? Methoxy-clnnamic ester < • < lb ().,( .>11^. b p i v. 
,01(1 /? ethoxy-clnnamlc ester, b.p.„ itiS , are formed from ph.ia!- 
P'ropiolie acid eAter with sodium al<»)holate, and from In n/<»\ < iii 

ester with ortho-formii- acid ether. 'I'hc corresjKmdin^ at nls unit ,1! 
rS(j^ ami respet tivelv. disc.irding ( Oj and forming /j j'li'C’ i 
virnl niethyl and ethvl ethers (H. 29, 1005 ; t'. 1. ,"!c 

^ Phenoxy-cinnamic ester < uH.-.! d dK ()(K 2II5, m p , ' 

b.p.,0 2()s, Is obtained 1)S- attaehmc' sodium pjlicnolate to phen\ i pm 
pioln a< id * ster , the .n ifl, rn p i.p; viddson he.it i iif^' ('( )._j and /i plf ’’ 
oxs -stM'd ( d,1 1’/ fj) d llj (( . Hioo. 1 1. 2-17 ; Hjoi . 1 1. .} 10, m'.’ 

K^th, \. 1S51). a Plienoxy-clnnamlc add 11 d ((H'JI.ii <'(>!!, 

rii.p. iSi , Is obtained fr<*in ben/aldrhvde, soilimii plieiiow a' 1 1 im, 
ami a<« ti( anlixtlride by s\ nthesis ; also frf»m ben/.vlidene |»heiie\\ 

.leeione wifli ilkali hyjxn lilorite by disintej'ration (Ik 35 , .;5t' 
heatin',' it partly deiom|H)ses into < Oj pheiioxy st\ rol, pud’' 

inltdO ami phenyl at eti< phenyl ester (H. 38 , 

y Phenyl-a-oxy-crotonic add, styrol-a-oxy-acetio add ( elld • 

( ll.(dl(011)( 0011, m.p, [ ;7". is prepared liy sapmifx’mp' its nitnl' . 

dnnamyl-aldehyde cyano-hydrin, m jc 7.f. with told tomcntid'i 

fiMlrt). hltarn at nl . itr hy rediictitm of t innamyl-formic at id ^'idi • ■' 
JuikilpMin. ()n btiiliii^' with liMlrothlttne a< id tin* at iil is ii ailib " 
an ineetl to Iten/tiyl-propitmii a< i«l (Ik 37 , 3124 ), where. is b\ boi 
with NallO l>eii/yl-pyrt>-raccmit :u id is fornn d. Ileateil ''1""' ‘1’^ 
with acetic anhydride, iM-n/oyl-prtipionic at id yields y phenyl- 

croto-lactone f\,l l/ d H.( Hif OO, m.p. oO', from which 
propionic acid is easily regenerated. Another dcrivatiyc of 
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a-oxv-cr^^tonir arid is probably trichloro - methyl - styrol - carbinol 

(■(1, ,('11(011)1 11 : Ci !(',.! in.j). ()/ ", obtained from riniiamir aldehvde 
witii rhloroform, whirli, on lieatin}< with water, or alkalies, also yields 
brii/.oyl-propionir arid (A. 299, i : ( . ipoo, II. 2 ^S). 

( H,- (O 

/j Benzyl-angelica-lactone c.HiXH/ ^ ^ is <tbtained in the 

(lislillation of bi‘n/\Ma \ ulinir ai id. 

|9 Oxy-cumarin ***’^’' 

carbowlir I'Ster 1)\- saponiiiration an<l deta( hinmt ol ( O.^. In its 
j)r()[)eriies, solnbility in alkaline rarbonate. formation of an oNimido- 
('(inipound with sodium nitriti-, raparit\' e»f condensation witli abb hydt s, 
(Ic,, it reseinldes the alijdiatie tetroiii< acids, and it h.ts iherefoiv also 
bei'ii railed benzo-tetl'onlc acid. < )n hoatinp with ( (an enlratt d alkalies, 
i.xv an'to-phenoiie is formed (A. 379, /I Ethoxy-cumarin, m.}). 

1;} , is formed, from the silver salt, witli Ibjly With i‘< 1^ and CDfr, 
^■()\\ -riiniarin gives chloro- and ^-bromo-cumarin, m.p (12 and ()i 
ifsperlively, which are reduced with /nu dnsl and abdlioi to ( ninarin. 
Methylene-bis-benzo-tetronic acid “-p- 

about 2o(d. and ethylldene-bis-benzo-tetronic acid, m.p K s . from 
brii/o-tetroihc ac id w ith form.ddehvde and ac < taldeh\ de rt ''jiec ti\ fly 
(.\. 367, i(K)). Ihmiologons and substituted j8-o\\ -c nmainis have lieeii 
prepared by starling frc»m the tenn-sponding snlstitntid .salictlic 
chlorides (A. 367, 2I') : 368, J )b 

8 Oxy-cinnamylidene-acetlc Acid.- It^ bu tom is phenyl-cumalin 

C.Hi.CiCH.CH iC'U.CO , , ^ 

{ j, melting at (>S . and fonnd m !>■ I'.wk {V). 29, 

u - ' 

Jb^c) ; K. 1 1 Ki). 

lioin a phcnyl-oxv-trioletniMarlMiwlic acid we dcri\» cinnamyli- 
dene- dimethyl -croto- lactone h dK h k 

ly; , obtained bv condeiisaticm of phcnyl-i'-o * lotoiin a< id and )>\ro- 
niiclioiin’ anh\dride (.\, 306, 2.\:). 

Plu'n\l-(iiox\'’<)l('fm-i\trbox\lii' AnJs. Oxy-melhylene-phthalide 
I i i . dnoH' 

Ob, , imp. I jS . from lo bromo ac cto pin 1,. me o car bow be 

‘<0,0 

'K'd on boiling witli water ; with hvdioxylaninn and pin n\ !-h\dra/in, 
it le.ntsni the ciesiiiotropic form as fi'intx l-phthalule, witli the foinia- 
t'"i' of .in oxime, m.p. 152 ..ind a jdic nvi-ii\ dia/om , m.]>. t.^'o with 
'i'' ‘’iiipositioii (H. 40. 7.|1. 

''.9. Plu'ttxl -olefin- and dioUfin-a-kclo-iathowIh .liuis result frenn 
tlin < oinb iis.ition of aromatic aldelw des w nh p\ ic'-racc nin ac id. 

Cinnamyl-formic acid CJij ( II . ( II < (Vt O.dl. a light velW 

rubbe r like mass, from lM’n/aldeh\de. pyro iacc inu' a< id, and lUl. 
bitli X.diO we obtain tlu* acid m blight flakes - il.dk inciting at 
''lien anliydrotis ; on redm tion witii a scicimm .mialgam it gi^c’S 
y b>>'‘nvl.a oxv-crotonic acid (H. 36, 25^7)- Hn' s\nipv add is also 
"btud front its nitrile, clnnamyl cyanide CflHrvCll ; ( li t 0 ( N. m.jn 
’‘1 fk, 14, 2.172). 

o-Nitro-cinnamyl-formic acid NO, 2 1 Y,!!, ( H ; t li t o.i 0011. m p. 
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135°, from o-nitro-benzaldehycle with pyro-racemic acid. It is ( ,,,1 
verted into indigo hy alkalies in the cold, discarding oxalic acid. 

3 . 4 -Methylene- dloxy-cinnamyl- formic acid (CHjOjjfj, .ct ji 
CH : ( II. ( ().( ().JI, ni.p. and piperonylene-pyro-racemic acid 

fi^ ^ 0 . ( 11 .( 11 . (O.COJf, m.p. !()(»'’, are fdiniMi 

from jiiperonal and piperoiu l-acndcin. 

Cinnamylldene-pyro-racemic acid ( flll5( II : ( H.( I! ; ( I !.( ()( oon 

m.p. 107", from cinnamic aldehyde and pyro-rai emic acid, is redund hy 
sodium amalgam to tin* corresponding a-oxv-acid, which is ti.n,. 
formed, hv boiling with IK I. into 8-henzal-hivulinic acid (H. 37 , i ;i,s, 

10, PhcnyUolefin-^-keUync carboxylic /Ich/.s- result from th.- ',,111- 

densatiun of aceto-acetic (stiT, and aiomatic aldehydes, with h\(lni 
chloric acid gas, or, Ix tter, with primary or secondare amin. s m ih,. 
cold (B. 29 , i/g). Benzal-aceto-acetlc ester c.b^ch ni j. 

50d h.p. iSi ’ {17 rnm.^ (A. 281 , ()5). The m- 7 n 7 ro-ester mells’nt ii.' 

(H. 26 ,K. ifS). y-Benza!-diethyl-aceto-aceticester ( Jlj.l II :( Iikh 
((' JIs),,.! (),.(',dl5, m.p. ror ’. Acetyl-cumarin r 

m.p. ij-fd from aceto-acetic ester, salicyl-aldehyde, and ac tK .mliv 
dride, It has feehiv .icid (ju.ihties; s<‘e Ciimarin and nilro-< uiimmii 
(H. 35 , 1137, : 37 , .}.pj7). N e also Acet yl-oxv-cumarin. 

Allyl- benzoyl -acetic ester \ J i, rndis at 

122 (B. 16 , it .CH, 

y Phenyl a-acetyl-croionic lactone i\\\/ : ( II.( H(( ()( H ^ 00, 

m.p. I I > , from aceto -pln-mme-ac eto-a( etic ester on Ixuliii^’ wiiii 
ah'oholic KOI I (B. 39 , 1N09). 

11. Phctwl-olcjUi’ and dinlcfin y-kctoni-carhoxylic /Kh/s n-nli l-v 
the condensation ii) of aldeludes and ketone carUjxvIic a< ids with 
arids or alkalies; (2) of olelin-dn arlwi.w lie anhydrides- ec iii'lui- 
arid anhydride, M(ra»oni( anhvdri<le. and Ix-n/ols with alnniiiiiiiiii 
chloride. 

^ Benzoyl-acrylic acid ( ,H. ( (),( if : ( H,( (),H melts at (,(> wh.ii 
anhytlrous. It results from the aelion of sulphuric acid upjai in.ikic 
anhydride (see a})<»\e), as well as from phen\Ty-keto-a-o\y ric 
arid. Also from hrorm) lH>n/(»yl-propioni( at id with jxita.ssium .c < t'lte, 
and frt/m phenyl-iso « rotonit at nlwith sotlmm hypo-itKlidc (f. !■ 

1175; 1909. I. y;o!. 

Trichloro-ethylidene-aceto-phenone ( gll^.f ().( If : ( M.( ( I.„ ni lm 

at 102''. is prtxluced wlnm sulphuric acitl acts ujKtn chlor.il " < tn 

phemme. ^ Benzoyl-crotonicacidt ^Hj.CO.f (C II3) : (11.(0,11. 

at I r ' i:, ohtainetl from t itrat onic anhyalride (B. 15 , <S9l). 

^-Benial-tevullnlc acid OU. CH h' 'i' ' > 

is prtxliicetl by the < ondensatitiu of ht ri/aldehyde and la.vulinii ;i< I'l •" 
aad solutmn. It parts with water U|Kjn distillation and forms p.i<' te 
i-naphthol. Bhenvl-itat onjc atitl is formed by its oxidation. 
^U'nzyl-l.x’vulinic acid by its reduction, Hydroxylainine product'^ 
the neutral lactoximc, henzaldaroxittic C,H,.CII : . nn Imn; 

CH, ^ ^ 


at or. 
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When l)enz;il(lehy(]e and hevulinic arid condense in alkuline solution 
the product is : 

S-BenzaMaevulinic acid ( aHjCH : ( fl.( ()2H, nulling at 

f JO It yields hcnz'd-uiv^clu lactone, melting at 90^ (B. 24 , 3202), iij)oii 
(listillalion. 

8 Cinnamal - laevulinic acid ( H ; ( 1 I.( H : ( 1 I.( ().( Ho. 
(0,11, rn.p. ihi \ sui|)hur-yellow crvstals, Irdin cinnamic aldehyde, 
hiv'ulinie acid, and pyridin (B. 38 , 1113). 

12, 13. Plienyl-oiejin- and diolcjin-dicarho xylio Acids- Benzal- 
malonic acid ( II ; t (C0.,H)2, ••^clts with jimdin tiun of (innamic 
add and allo-cinnamie acid. It is formed m the condt-nsation of bcn/.al- 
drlivde, malonic a(id, and glacial acetic acid. B>y heating a mixtiiie 
t)f hciizylidime-aniline, and similar bodies, with malonic ac id, ( innamic 
ai id is obtained at once (B. 31 , 239(1). ethvl ester, tioilmg at 198' 
(I ; Him.), is obtained from iH-nzaldeliyde, maloim ( >it r, and hydro- 
( )ilMri( at id. It adds to itself more readil\ than tlie fu «• add. Aniline 
as Will as plumyl-iiydr.izin (amveits tin- metli\l tstd ini(» ^ anilido- 
aii'l phenyl-hydrazido-benzyl-malonic methyl ester iiK limg at 117 
and ()[ (B. 29 , 813). When substituted ben/aldeb\ (1» > arc iistd, siil'- 
stiiiited l)enzal-maloni( acids nsult e.i^. nitro-benzal-malonic acid, 
which is reduced by ferrous sulphate and ammonia to /^-carlx -st\rj!- 
( aiboxvlic acid {B. 21 , K. 23.)). 

a- Cyano- cinnamic acid, senii-ni/n.e cj binzal -mah'nw ihid 
(',H. t'H : melting at is (d)tained b\ the action of 

c\aiio acetic acid in the heat U|>(m Ix n/.aldehyde, or win n it u boded 
with cyano-acetvl chloride. When he.ittd it l)as‘^t s into tiie intiiie of 
finiiainic ai id. The inethxl .uid ethxl esters nielt at ;o aiul 30 . .\ 
hnaie mnnlxT of scini-nitnles of unsaturated, .iroin.itu malonu at ids 
el rclatcil constitution have Ixcnobtanud b\ tin union ol le.ulilx at - 
o ssible, aromatic aldehvd< s with cyaiio-ad iit at iti d' 27 , R. 2(-2). 
^drilc'aeid amide, dinitrile. and diamuie of beii/al-in.iloiiit at id. melt 
ini; .it I23'\ S7 ', and l</0 . haxc also bet n sMitln sistd b\ the Knuien- 
sitioii of beiizaldehyde with ( \an<Kicetamide. malonitide. and malon- 
'‘iiiitlc (B. 28 , 2251 : 35 , i.{2<)). 

Benzal-barbituric acid ( , lac'll ; u easily formed 

hoiii lieiizaldehydc and malonvl-urea {lb 34 , i jpd. 

ui'cH.Caodt 

p Carbo-styrll-a carboxylic icid i Jb is foiimd 

I.ANH.tO 


'mill o amido-benzaldehyde utxm heating it with malonu at id to 120 , 
■""1 also from o-nitro-lKMi/alHnalonic add (B 21 , R. 333) Its silver 
s ‘h, when heated, yields carlH)-slvril. 


bumarin-a-earboxyllc acid rji«{ 1 . mdting at , 

1 -bo 

down at into carlKin dioxide and dimarin. It is obtained 
salicyl-aldehyde, malonic acid, and glacial acctu u id or amine 
^‘ses (B, 31 , 2593, 2597), as well as from 


u- 

bixly 


j[i]CH:CCN , , 

tyano-^umarln c.ii. I melting at 1.^2 

, ([alO—CO 

l>e prepared by the action of dilute sulplmiic 


Tiiis latter 
acitl ujx>n 
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o-oxy-benzal-dicyano-acetic ester IK). II (( N)( ()./', .H;,!,, 

jIfjO. nu'ltint^ at 140"’. This is a coiultMisatioii product of sali(\l- 
aldch\ clc and cyaiio-acctic ester (IT 27 , R. 370). 

a-Cumarin-carboxyllc amide, m.p. Auilid(\ lu.p. 250"’ (( . 

II. 72^). ( p also /9 Oxy-cumarin-a-carboxyllc ester. 

Cinnamylidene-malonic acid, l>ht'nyl-bittadinh'-di(\ir}>o\\l\c //<;,/ 
C\.Hv( il : ( ll.( II : C{C 0 () 1 I).^, 111. p. 2oN\ lias a yellow colour, hut, nii 
illunuiiatioii, it passes into a colourless, dimeric modilicatioii wludi 
on oxidation yields a-inixillic acid, and tliendori* prohabK iKi, 
contains the tetraniethyleiu' rini;. ( onceiitrated Milphuric .u id loini, s 
tlu‘ V <'Ilow, inonoinolecular form (H. 35 , 2411 ; ('. I<|02, II. 1047). On 
heating, cinnamylidene-malonic acid splits ott ('0,j and gives a mixtiiir 
of linkage-isomerii' forms of cinnam\ lideiie-acetic acid. Melli\l nnd 
»‘tlu l ester, imp. <7 and jt) Rrduced with Na amalgam, theai id -i\, . 

l, 4-h\ (Iro-cinnamyhdene-malonic a( i«l ( ,jH^( H./ H : I II. ( lid Ml ,, 

m. p. 107 with decninpositioii, which, iui heating with NalK), p.tsM. 
into tin isomeric 3 , 4 -hydro-cinnamylidene-malonlc acid ( Jl.( II ( ]!., 

( H ;C|(()0H)2, imp. ii(>^ with decomposition (.\. 306 , 25(1), Cin- 
namylldene-cyano-acetic acid ( «I I^.t H (11.(11 : ( V N )( 0,^1 1 , m .j) j 1 

Piperonylene - raalonic acid (( H.o.) ,h 4TJI;,.( II ; ( II ( li 
('(('()., If),, iiielt^ at 20s' with ilecomposition intot ()„ and pipeii. .1. id 
iH 28 , ii(io). Phenyl-allyl-malonIc add ( ^lljt (( II ., ( If :( ll .id oo[i ,, 
melts with de(dmj>o'>ition at 143 . It^ ester is foinied when .i!I\! 
iodi<le a( ts upon phen\ 1 malonn ester (IT 29 , 2(>ooi, 

(11(0,11 

Phenyl - maleic acid chang< s ht low too ini.- 

( ,n, ( (o,n 

anhydride, melting at 107. which o prodm ed win n hromine aiid I’hr 
act upon pliefu l-'.uct inn acid, and tin- reaction prodin t is tie. it. d wiii: 
water. Pheiu 1 -m.dn .n id is formed smiuItaneoiis|\ di, 23 , R s; ; 

Cumarin-^-carboxylic acid < i> • ‘ '' 

o)m})osfd into < Oj .ind ( uniarin, ilunng the drv clistill.ition "t 
silver salt : Its etll\ I ester. Ill p 7.S , Is fuinied flolll J)hi‘nol. ox.dli - : ;d 
ester, and suljdiuric ;n id { K. 34 , .122) , from resori in, ox.dn •’a( id . o. i 
and sodium ahoholat** we oht.im umbelliferone-^-carboxylic aciih 
resonyl maldnii. laitone Ho id *11)1 imp 2.jS d* 34 , 

>,Sr). 

( ,11, ( H : ( ( 0,H 

Phenyl-llaconlc acid j . m.p. 172 . is form '! i 

( 11, (0,11 

from slier inic r str r, Ix n/aldr’livah’, aiul sodium eth\ late : (21 lo'in 
phr nyl-[)ara» orm ester and srxhum eihvlate. When fuse •!, jiartu iiluh 
un<li*r redur r-d pn ssurr-, it separates into wat* r and its anli\dndt'. un it' 
ing at Hr;' iid) \ wlm h, in r very fusion, r hangi-s in a slight degree I" 
isonn ric phenyi-cltraconic anhydride, melting at (k» ’. Water < haiig< > tin 
lattrT to phenyi-cltraconic acid, melting at 104" io(> . II plu nvl • itm- 
conic ar id in chhrrohrnn srdution, tr» whit h a littlr* hromiiu* i*^ add. d. he 
ex|)os<»l to sunliglit, It hr r omes phenyl-mesaconic acid, melting -it -u’ ^ 

On iKiiling with N’alK) these isomeric acids an* partly iransfoiim* 

(*H.(H 

into a kmrth iMjmcrir acid, phenyl-aUconiO acid < f n ( ruUl' 



1 »I(KNV].- 0 I,EFIX- AND DIOLEFIN fARBOXYLir AFIDS .141 

iiLj). I4<)‘--FV . wiiicli is stt'n'o isoiiicric with phenyl-itarunir arid. 
tlK‘ action of roiicmtrattMl sulpliinir a( id it (‘asily discards water 

;)nd passes into indone-acetic acid C.CH,C 0 ,H, the pheny!- 

itaronic acid only furnislnnf( the rerrespondiiif^ aiilivdride. From this 
the r/s‘-position of the phenyl and rarhoxxl in plien\l-atironic arid 
has bi-eii drdiKcd (rp. \ ol. 1 . and A. 304 , i.;o ; 305 , .;5 ; 330 , .?<)2 ; B. 

41, MF- 

Cumarin^-propionic acid ( m.p. 171-’, is 

foi'ined. tof^vther with o (jxy-phenyl-inethyl iso-t rotmiir acid, from 
salir\ l-aldehyde, sodium {)yro-raceinate. ami a< «-tir anlu dride. It 
pulses into a-ethyl-i umarin when it is distilled (A. 255 , JS5), 

Methyi-phenyi-itaconic acid ( «Hj,( d II3) < (t o.ilit ID.t 0,11 melts 
with decomposition at ihr' ihys It is dhiaiiud from siua inir 
eth\l ester, aceto-phenom', and sodium eth\late in ether. Its anh\ - 
dri'le melts at 1 14 This a« id may, lik<- pheiiv l-itac oim at id. be irans- 
foriiied into seyer.il isomeiides (li 37 , it>ioh 

Styrii-succinic acid, ci/onoMCHx/ v.ac, im< niui ( glij< 11 dH.f H 

(('OOllj.t ll2F(H)ll. m.p. i;v, is obtained b\ saponifying' the 
resultant product of the .ution of alcolnTc potassium (Acinide 
upon cinuatnv lideiie malonic esti r p, pin n\ l-^m cinu ac id, and 
.\, 306 , J.vt) 

Cinnamylidene-succinic acid, .s/vn7-;/./ii)«n iiciJ. annanu'nyl-ilaconic 
(h'id ( gll/II : ril.t'il : ('(('0()ii)( ilA (H)ll. m.p. 213 21S with 
(lecoinposition. from cinnamic ahl<-hyde. snci-inic ester, and sodium 
ethylate, is reduced by sodium amalgam to jilunyl-ethyhdene-iiyro- 
tartaric acid CgHjCIi j('H ; ClU'lId t H)ll)('H_,( ()( dl. m.jc 112 . I'his 
latter acid transp<tses. on boilinp’ with NallO. to j»h( n\i-ethyl*itaconic 
acid (gHjdljCHjCll : (■|( () 011 ).('H/'( K )H, m.p. 154 (H. ’ 34 . 21SS ; 

< ]'. A, 331 , 151). 

Phenyi-giutaconic acid i giljFd'Hj t t til; ( il t <H)}l, m 4>, 134 . 
has been olitained from the cond<‘nsaiiou I'loduct formed m the union 
"f phenyl-propiolic ester witli s<Kliuin-malom< e^ter. its e-ter. I'.]!.,, 
^^7 > converted l>v ammonia into ) -phenyi-.i. aj-dioxy-pyrldin 

(f - 1 . loSi ; B. 27 , K. 10 1 ; A 370 , 72) 

Benzal-giutarlc acid ( glij (Ti ; t (( ( b,ll)(H, ( H, ( (Hdl (A. 282 , 
.l.h'') melts at 177" (B. 31 , 2004). 

Benzyi-giutaconic ester ('giij.CID.tTid t h) 11)( H : (U tODH melts 
'd r.|3' {A. 222 , 2()i). Its clhyl e.^/cr, boiling at 207, (lo mm.l, wiien 
treated with ariueoiis amm«»nia at lo(> , hMiii'' hfi:\!-ii}o\y-pyniini 
(IF 26 , K. 418). 

, Clnnamenyl-gluUrlc acid Fglljt li ; ( li ( Hit li/ t),^HD, m p 133 , 

"htained from the eon<lens,ition piodnet of emnamenyl-acrylie 
ester and sodium-malonir ester, or iiy oxidation »»f cinnaim nybdihc alro- 
’‘■soreiii with S(Hiinm hypoeldoiite (A. 345 , 2o(>), 

1} ^^firnyl-olc/in-tricarbow'lk Acuis. Phenyl-carboxy-aconitic ester 
' : rHCOjFjH., and benzyl -carboxy- 

JCOnltlc ester from phcnvl- ami l>en/.vl-malonie esteis. with eldoro- 
ester (C. 1902. IF 888). 

^ 5 Phmyl - oxy - oUfin - dtcarboxylu A cn/x. Cinnamenyl-paraconic 
('JCCII ; CH.dl.CH(CO,II)( II,.C(K). m.p. mV . ' inn.imic 
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aldehyde and succinic acid. On Imiling witli water it yields ( iun , 
menyl-crotonic acid (C. 1906, II. 515). 

j 9 -Oxy-cuiparin-a-carboxylic ethyl ester 

. . , , , , Co 

m.p. i.)i . IS h.inu'd by the cmdensatinn of acOyl-salicylic-.u „i 
chloride with sodmin-inalonic ester, and detachment of Na('l m,! 
acetic ester. In a similar manner we obtain ^-oxy-a-cyano-cumarin 
rnp. 2.(2 . and ^-oxy-a-acetyl-cumarin. m.p. from acvtvl- 
saheyhe chloride and sodium cyano-acetic ester or acetiKicetic , ^1.1 
(A. 367, i(k)). 

Id. /Vi,»n/,M,--c,.vv-o/,yfK-,/iV,ffic,vv/(V - l*litlialvl-ac.-tic „ ,,1 

ami is..-cuniariM-cail>(,.xylk .u i.l have tlio sarnr rclatii.ii'tn facli „il„, 
that methvlene-phthalide sustains to iso-cumarin. Phthalyl-.e rti, 
a( id and it^ hoinologues have been obtained by aiiiilying the l'( il i!i 
leartit.)!! to phthalie anhydride 

Phthalyl-acetic add y mdis with ,l.r„ni|H,.,iin„ 

above 2tH) . When distilled under greatly diminished jires^iii, k 
breaks down into carl)on dio.xide and methylene-()hthalide. Saltv nf 
lx*n/.oyl-acet<>carl)o.\yhc acid are obtained by dissolving it in alk.ilii > 
Wlien it is heated with water to 200' it breaks down into cuhnn 
dio.xhle aiul o-acetvl-ben/.oi, arid. When heated with ammdiiia it 
forms phthuhmide-aa'tic acid. The alkylamims react analognu^lv 
So<iium ethylate ( (mvert^ phthalvl-acetic and into the sodium 
of (hketo-hydrimh'ne-carb.ixvlic a« id {q.v.) (H. 26 , 95 j). 

Iso-cumarin-carboxyllc acid < ,11. j ' ” <‘hii 

. , , . I li'A) C 

I'i h»rmed when o-< arbo-phen\ l-glv( i-rii -ac i<l lactone is heati'd tc mm. 
witii hvdr<H hloru at id ; ^ee l>o-rum;irm. Ammonia converts it (imii 

readily into Iso-carbo-styril-carboxyllc acid ( " V m il 

ing at (20' (M. 25 , Rolling caustic (lotash decomptt^es it mt" 

o-t<dui< and and (.xalic a» id (H. 28 , R. 770). 

On the formation <4 y-oxy-iso-<'arb(»->tyril-carl)oxylic ester In^ii 
})hthalyl-glynK'ollic ester, see tin* latter. 


Oxy-methylene-homophthaHc ethyl esterrjr,/^ ^ ( ifon) (o.i dh ^ 

I t 1 r VCO.CJI, 

colourless (ill (if stnmg and reaction, obtained by the condensation of 
hom(.(»hthalic ester with formic ester. On heating to kmi' it 

into Iso-cumarln- 4 -carboxyIIc ethyl ester r ^ ,,1,, 

M , wtii. li is split up again into formir .arid ami tiomophtlialir and la 
alkalios. Aininonia (onvrrts (In* ester into UO"C&rbo*ltyr!l- 4 -car- 
bo*yll« ethyl «|«r < o^J, „,.p, ,,7. (h. 41. j,,,)- 

17. Vhcnylcne - o t y - olefin - tricarboxylic A cids. — Phthalyl-malonIc 
< ,11, 1 . melting at 74'*, is formed, together with 

phthalyl-dirnalonic ester, from phthalyl chloride and srxliuni-niah'iii' 

^'^ter (A. 242 , .(b) PhUuUyl-cyino-Metle Mter c,!!, { 



IIVDRO-AROMATK' irVOROCARHONS 

-lium-cyano-acetic 

H. Hydro-aromatic Substances with Single-nucleus, Hydro-benzoi 
Derivatives. 

It was sliown in (lu- iiitn.diK tioii t<. the < irlww s ri;,- . r 

the treatment of tlu* hvdro-aromatie dcaiv itivis j,r( 

- 

tn the hy<lro-an.,Mat,c c...„|,o„„,ls, ,.,,..,.1,11,. a.klitic ,7 were 

«;l.e Viewe,l as denve.l fr,„n . 1 ,; Lalre-ananaU, 

ilie meth.,.is„f ring („rn,ali„„ i„ . v, l.-parairms, ,lis, us.e<l at the 
nmmet.eentent of tins vohttne. ar.- aKo um,! ,0 some tent l e 
iMiil.lirig up of liy<lr<.-aroniatie siih-tauees. The /,a/>, e ■, 
u ill he mehuleil m th.' hydro-aroinatie .Uaivatives a^ tliev .ue'ehoelv 

related to the hyiirat.al m- ami p-eyinols. ■ 

(i) Hvdko-akomatk Hydhoc akuons, 
llexaliydro-b< Ii/ol is the parent hydroearhoii of the hvdro-aromatie 
s,hstane,.s fetra- ami dthvdro-henr.ol I, ear tlie same relation to it 
show to the param,,. having the s.ame 

I he hexahydro-h, n/.ols, whieh are i>omerides of ol,.|ms with a like 

> 11 long to tile eye lo-paraltins. wliile the tetralivdio-ben/oK belong 

■ ;yelo-oleltns. the dihvdro-ben.oK ,0 , 1 „. eveh.-dioletins, and 
i/.<m Is the sitnphst imaginable evel.i-i,i,,|,.|,„ ,| aeeeiit the 
'""imla proposed for it liv Aug. KekiiUh ’ ' 

' ^ •y>''"'‘tie em in general oppose a great resistanee to 

cxiellent 'll' '1' , 1 '' "iilv overumie in iHii; bv an 

sMs ! d,scovon d l>v Sahatu-r a„,| N nd. rn,.. wln^h Vt.n- 

ondmtin^ (he vapours (»f aotinatu Mil^tant t s. witli excess 

‘'IX'ndiiiLrhv"/** li>ilKHail)<.ns. |>lu‘Mfls. and anilines into the corre- 
I'JiK hydro-aromatic fompounds. 

liVilinV hrst effis'tcd the leductnin of ben/ene to hexa- 
an ;• * hy Haev.r (i.St),}) ,n the ct.urseof 

s<ii(ativ..-^r .l'’V’\ he demoiiMiated turn the simplest rejire- 
h( iizt.l ,n 1 ^11* '‘•V^l>'«^aromatic Inwlies hexahytiro-ben/ol. tctrahwlrt)- 
•Ii'-tlivlem/ ‘ j"yoro-bonzol-~ could be lUt pai etl fnan p-iiiketo-hexa- 
heiriimitt r ’ pr.Hluct of Miccino-Mu cimc ester, l^efore 

it mav ^ <lt'S<'ription ol the hydro-aromatic hydrocarbons, 

^iaerain ^ T» to present the >tii>s of this rt search in a 

h>rimiiM ( 4i numUa's ft»llowing tlie names refer to the 

yields quinite {2) hy rednetion, whicli 
i®<^hde intfi A’^*^^** ^'tiangcs to p-<iibromo-hcxamethyjene, and hyilrogon 
>e moao-io(io-hy<lrin (4) of quinite. along with p-di-iodo- 
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hrvlnwln^''’’"'' ! V"'",'*.'' yields „vv.. 

rvi ln h 'vl ' "lore easily from ijimeliii-kctone ai„| 

tydo-luxamme. Hydrogen bromide and iodide convert oxv-ln v, 
nu thvlene ((>) into bromo- and lodo-hexamethvlene ( 6 , 7 ). When |i.,|| 
bromo-hexamethylene and mon.ibroino-liexameflivlene are heated Inl, 

b™"; r;o) ih'"'' - ^">'1 nu. 10 .,.;;: d,;, .: !' 
In I /O (d) ubeieas mono-iodo-hexamethylene is reihiee.l hv/ine .Iim 
< nd gl.uial acetic acid to Iwxiihydro-hcnzol (lo) ; 


I H, t u. 


c Ml 


t M, t H. 

t. M.A m" 




I H, ( M, 


' ir (. iM 


V M,( II, 
( II, ( M, 



III 

< n,i 11, 


j K 11 

1 iron » 

< mil 

( Hilr 

! (■)) 



( n, cu 






on 






< n oil 

►( M,/ 

« 11, .C H, 

< llUr 




‘ Us ‘ n, 



' 18 




< 11 , 

( II, 

< 11,1 II 

< II 




' II, ( 11, 



i II 
( II. 


II 

H.' 

' H. 

( il 


Ilu* folli.wm^/ values (V) and tlilferenres (D) were (.l)serve<i Ic 
* tnlirnann iii <leterminm^' the heat^ of eoinhiistioii and the hoilm. 
points oi l.ea/eih‘. the tluee hy<iiod)en/.,ls, and liexaiie : 


< dh (V) 

‘df,. .. 


S,s.<i 

0 

o-M ■: 
-<oi .• 


I> os 2 ( al. 
.• 41 " 

.. ti -J 


hy > 

.. H2- S,,' 

• ' 70 7 'es' 




1 > 


5 ’ 


I he (liffereiKe^ « ah ulated from tlu-se niiinhers would haw fn l.c 
f'(|ual It tlie change, wen- of like . haraeter. The Ina,^Mutude of (hr , 
dllten u( e> expresses, (h. ref,, re, the luaK'Ultude the t hailKo. Ul\t lM,i 

III the rediii ii.iii (A. 278, 115 ) 


(itij V( I IIr:\Ajivi)Ko-ui.N/i)r s (X.\iMni!i-M s) 
Hydro-ar.iiunti. hvdrMaihous eonstitute the ihief p.Hii.n 
Uuoi.iau petroleum (I, fBe.lstem and Kurhatow, H. 13. iMSs 
Mark.nvmkow has, therefore, deM^mated them naphthenes. 

llie simplest naphthene, hexahvdro-hen/ol, is also railed lu v.i- 
naphthene. ami its homo|ot(ues are <alled heptanaiilitheiie, idW 
naph hene, mmouaphthene. et< . Ih-sides these hexahy.lra-heii/ol. ur 
also iml m f am asian petroleum the isoinerir alkyl pentaim tlu Imh- 
hp. le 31, iiSo j; (h 22. ; A, 324, l). l(exali\ -io-- 

r)en/o| have aPi, been disc overed in the tar from bituminous . .nl nd 

*r » m , '♦•rtam shales, as well as m the resin oils obtained fi"m tie 
oi''f illation of < ohtphoiuum. 

I’lnally. a nononaphthene. hexahydro-pseiido-rumol. has been fniiiid 
in coa tar (( H. d<>i). Arliluially, the hexahydro-ben/ols an 

P ' pan I from their halogen substitution prcKlurts by nalm tioii. "i 
'dkyl-magnesium haloi<ls. niey an* ohtaiiud 
htr reduction of the benzene hydrcKarlxins, on passing the 

. in ir gaseous state, mixed with hydrogen, over finely divid'd 
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nickel at temperatures of 180° to 25oE In the benzol homologues, 
with lengthy side chains, this is accompanied by a partial breaking up 
of the latter. Thus, from propyl-benzol we obtain, besides propyl- 
cyclo-hexanc, a small quantity of ethyl- and methyl-cyclo-hexane. At 
temperatures above the cyclo-hexanes arc broken up by the 
nickel, particularly in the hydrogen and the corresponding benzene 
hydrocarbons (C. 1901. I. 502, 817 ; II. 201). They have been made 
artificially by reducing aromatic hydrocarbons with hydriodic acid 
at high temperatures. Hexahydro-benzol resists decomposition by 
means of hydrogem very strongly (A. 278 , 8.S). The hexahydro-bcnzols 
are more easily obtained by reducing tlieir halogen substitution 
products. 

When hydro-iodic acid is used as a reducing agent, under certain 
ciia umstances alkyl-pentamethylenes apj)ear to form hv a j^rocess of 
is(tmerisation ; these are isomeric with the hexamethylenes. Thus 
methvl-pentametlivlene i> hnined togetlier with hexamethvleiie (B. 30 , 
1214 ; A. 324 , b). ■ 

The hexahydro-beii/.ols are distinguished from the (/lefms isomeric 
with them by their higlier spei ilic gravity, and llu-ir inability to take 
up hroinine. Tike the paraffins, tin y are fust changu'd bv chlorine or 
l)romine into monohalogen sub>titution jiroducts. 

Heating with dilute nitric acid produce*' nitro-substitution jiroducts ; 
teitiary II at(»ms are replaced l)y the N't >2 grouj) wiih jiarticular e.ise 

30 i, 154 ; 302 , I ; C. i8(i(). I. i;(. ; k^io. 11 . 1370). With nitro- 
siiljiliuric acid small (juantities (d nitrified ben/,ol lu'drocarhons are 
IModiieed. rhe action of bianinne and aluminium lu'omido converts 
the hexahydro-beii/.ols into sub>titution prodiu t-' of .umnatic hvdro- 
carhons ; 


Cyclo-hexWl®, A <',»<! . m }' . b p. M 


Methyl-cyclo-hexMe, AYoiAv./ro c /u ■/ u o 

1, l-Dimethyl-cyclo-hexane lo) 

1. 2- Dimethyl-cyclo-bexwie, Arj.<Av(/r,* ■ lo'e/ 1-^0 

1. 3- DimethyI-cyclo-heiAne, Af i.iAyJf ' lo’ '/ ut 

1. 4- DimethyTcyclo-hex*ne, Ac4iiAv(/k' f »w' / 1:0 

EtbyUoyolo-hmne 1 S" 

1. 2-MetbyI-etbyl-oyclo>hexane 

D-Propyl-cydo-bextne . , iso 

T 3, 5-TnmatbyTcyolo-hexAn6, ‘ MW o.u<Ytw , ms 

T 3, 4-Trlmetbyl-cyclo-bex&ne, A/i.iAvcb <> w.; • < :oi:, / . i.m 

T 3, 5-DixnetbyI-6Uiyl«oyolo»h6XAn9 
T ^MetbybUo-propyl'^ydo-binuie, . *. »{ ; lo; 


H. 84 , 271)0 * A 341 , u o * ( , loos. 11. 

* t'. OKM). I. .S51. • H. 34 , 2oyv ’ b iSoo. Tie 



* r. oyoi, 


flf tiu'so hydriK atlHms, rydo-liexane (B 28 , 1234 : A. 302 , 2), 
niefhyl-, 1 , 3-dimethyl-, 1 , 3, .plnmetlu T, and 1 . 3. y-iliim tli\Tt tlivl- 
' V lodiexane have been fonini in the naphtha of ( auca>iaii petroleiini. 

ule methyl-, propyl-, i, 3-ilimethyT, and i , .j-nu thvTiso-propvl- 
^W'o-hexane have hc'cn found in resin oil. Mo*'t of ilusi' ha\e also 
iwepared by rt'duction of the concspoiuling beii/ene derivatives 
y llic methods above nameil. 

Cycle • hcxAQe^ fuxahydro - bctnol, iutplUlutu\ 


hcxauuthylcnc 
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f!* >CH„ results from the reduction of benzene or of 

iodo-cyclo-hexane (see above) ; or by the action of sodium uj)()ii 
synthetic hexamethylene bromide. Pure hexamethylene is a liqnni 
smelling like benzine. Heated with bromine to 150^ it yields sym 
tetrabromo-benzol ; digesting with nitric acid oxidises it to adipinu 
acid (A. 324, 3). 

MethylHjyolo-hexane, hexahydroAoluol, heptanaphthene, has abo 
been made from suberyl alcohol by the action of HI at i.io"" (R 25, 
R. 858), as well as from synthetic methyl-hexamethylene-ketoiK In 
means of the corresponding alcohol (B. 29 , 731). Bromine and aliiiiii- 
nium bromide convert it into pentabromo-lohiol, melting at 282'. 

1, 3-Dimethyl-cyclo-hexane, he xahydro-m- xylol, oclonaphthenc, is 
obtained from camphoric acid, from heptanaphthenc-carboxyiic .lud 
by means of HI (A. 225, no ; B. 24, 2718 ; 25, 920 ; C. 1905, I. i ;<|j , 
and from 2, 6-dimethyl-cyclo-hexanol ; this substance has lin n 
obtained from optically active i, 3'dimethyl-cyclo'hexanol, in a fei blv 
dextro-rotatory form, [a]o <>'8 (B. 35, 2b8o). 1, 4-Dimethyl-cyclo- 
hexane has been obtained synthetically from dimethyl-suc( iiiyln- 
succinic ester (B. 31, 320O). 

1, 3, 4-Trlmethyl-cyclo-hexane, hexahydro - pseudo - cmnol, ?: >« ■ 
naphthene, from 2, 3, b-trimethyl-cydo-hexanol (B. 29, 215): wla ti 
acted upon with bromine and aluminium bromide, it yields tribininn- 
pseudo-cumol. 

n-Propyl-cyclo-hexane has abo been formed from chloro-i m J' - 
iiexanc, propyl i(Klide, and zinc. 

1, 3-Methyl-lsa-propyl-cyclo-hexane, yvm. menthane, b.p. 107 , h 
formed by the reduction of its iodine substitution i)roduct. 

[1, 3>DIethyl-cyclo-hexan0, b.p. 170^ s^). gr, 07957 {22 ), tom 
2, 6-diethyl-cyclo-hexanoI. 

Halof^en Substitution Products of the Ilexaltydro'benzols. hoiiui- 
tion : — (i) From the hexahydro-benzols by the introduction of chliaiin . 
(2) By the addition of halogens and lialogen hydrides to di- ami !< Ii '* 
hydro-benzols. (3) By the addition of halogens to benzols and lial 'C' n 
benzols. (4) From cyclo-hexanols through the exchange of hyilr"\\l 
groups for halogens, by means of II haloids or P haloids. 

Th«’ third methfd has brought to light some peculiar 
phenomena. 7 'uo isomeric benzene lu xachlorides, and tuo ist innn 
chlorf)-benz<d hexachlorirles, have been found. Th<’ disiio'.itioii mi it"' 
part of chemists is to ascrilw; the cause c»f this is«)meriifn t<i the dilleo 
positions of thcr attached chlorine atoms^with reference to tl"' pi "" 
of the carbon ring, as in the case of the isomeric trithio-aldehydt ^ .>'"1 
the isomeric tri-, tetra-, and pentaincthylene-dicarlHixylic ac ids. 

Of the dihalogcn cyclo-hexams and the monohalog<‘n alkvl-' ^ ' 
hexanes, ris-trans- isomeric forms have also b< en disc overed : 
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Various di-, tri-, and tetrachloro-cyclo-hexanes have been obtained, 
besides monochloro-cyclo-hcxane, by tlic chlorination of cyclo-hexane 
at 0^ With KHO they yield cyclo-hexane, chloro-cyclo-hexane, 
chloro-hexadiene, benzene, and chloro-benzol (C. 1903, II. 664). 

The halof^en derivatives of the cyclo-hexane.s cannot, like the ali- 
phatic halogen alkyls, be converted into the corresponding alcohols, 
(vanides, niercaptans, etc., by transformation with alkali salts, and 
other substances of basic reaction like KCN, KSH, .Ag20, NH3, 
sodium-nialonic ester, etc. Instead, they split off halogen hydride 
and form telj'a- or dihydro-benzols. On the other hand, the cyclo- 
liexyl magneshim haloids are easily formed, and from the.'^e we may 
obtain, with oxygen, cyclo-hexanols ; with CO^, the ryclo-hexane- 
caiboxvlic acids ; with aldehydes and ketone'^, extra-cyclic alcoliols, 
a- or trans-Beniene hexachloride CjjHgt'h, melting at 157 and boil- 
iiif,' at 218® (345.111111.), decomposes into 3IICI and unsym. trichloro- 
beiizol. j 3 - or cis-Benzene hexachloride melts and sulilimes near 310®. 
a-H«'ii/.ene hexachloride was made by tin* action of chloiine upon 
beii/eiie in sunlight (1825, Faraday ; 1835. Mitscheilirh. .1. 35, 
J70). a- and ^-Benzene hexachloridcs are pnxlnced when cliloiine is 
ciindiicted into lioiling benzeni' (1S84. Meunier ; B. 18 , K. 149 ; 19 , R. 
bj.S), or, better, into a mixture of benzene and 1 per cent, sodium 
tivdroNide. The a-body is sejiarated by distillation m steam from the 
less volatile ^-derivati\’e (B. 24 , R. <)32). or l)y im-ans of diloroform 
from the more sparingly soluble /I-com})oimd. The latter is the more 
ri'sistaiit of the two modilieations. When luated with alcoholic 
jxitash it is converted with grt'ater dillicultv than tlie n-body into 
iiiisyni. trirhloro-benzol. It is not afftrted by alcoholic potassium 
ryaiiide, but, when boik'd with this re.igent. the a-v.iri( ty is coii\ erted 
into unsym. triohloro-lien/.ol. Zinc in alcoiiolic solution changes the 
a-inodilication into benzene (Z. /. ( 7 i. 1S71. N.F. 7 , 2S4, 21)3). 

a- and j3-Chloro-benzol hexachloride f «H5F1.. nu ltiug at i jo and 
yield I, 2, 3, 5-tetriichloro-beiizol with alcoholic jiotadi (A. 141 , 
loi : B. 26 , 373). 1, 2 , 4-Trichloro-benzol hexachloride ^ i 
at (J5 . 

0-Xylol hexachloride rjl4{(4l3);( 1 «. m.p. kji . b.p. 200 203" 

(f . i.S(),s, 1. to 1 9), 

a-Benzene hexabroralde G^H^Br^, melting at 212 . reMilts from the 
'''’tioii of bromine upon bcn/cncqin sunlight, .md wlun bromine acts 
"P'ni l)oiling In'iigenc. W’hen it splits ( 4 f IlHr. i. j. .ptnlnomo-ln'n/.ol 
i'' formed {/'ogg. #. 36, J74). It is isirmoipliic with a-ln'iizeiie hexa- 
‘*'>'"i4c (B. 18, R>'553). ' ^ 


C'YCI.O-HEXENRS, TETKAUYPKO-nKN/01,S. N.\rn HiYCKNKS. 

I' traliydro-t'oluol has beeif’ found together with lu xahytlro-toluols 
■‘"4 ;illi(.(i )iydr()carl)^S in the essence of resin. 

f y< lo-hexencs are pnxiuced artilicially (i) from the halogen cyclo- 
Hailes by withdra^'iiig the hydrogen lialoid by mean# of alkali or 
'^rtiary amines, cspociaily cjuinolia. (2) From amido-cyclo-he.xanes, 
dry distillatioi of their chlorohydrates or phosphates. (3) From 
cyeio-bexanols by extracting water by means of SOiHK, B2O4, 
'^^ 2' or by heating with aqueous oxalic acid (B. 34, 3 ^ 49 )» 
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or phthalic anhydride. In order to avoid possible transpositions 
during the extraction of water from cyclo-hexanols» these are trails- 
formed by the action of CS^ upon their sodiiira or potassium siilts, and 
by metliylation of the resulting xanthogenates into the correspond in^r 
xanthogenic methyl esters, which, on distillation at ordinary presMiit , 
decompose into COS, mercapt;ui, and the corresponding cyclo-hexcnc 

cjf,; jO.cs.scHj UH,,. 2 i COS 1 ('n.,sn. 

This method is particularly suitable for the higher mole( nlar 
alcohols, and has been very serYdceable for prejiaring tcrpc*nes. I hosc 
alkylidene-cyclo-hexanes which contain a semi-cydic linkage arc iM). 
menc with alkyl-cyclo-hexenes (compare ethylidene-cyclo-hexane, etc.). 
These hydrocarbons, which are of special imjxirtance in the cheinistrv 
of terpenes. are generated by discarding CO^ from the cyclo-ln xenr 
and cyclo-hexylidene fatty acids obtained by condensation of rvdo- 
hexanones with bromo-aliphatic esters and zinc, with dehydration. 
They dilfur from the isomeric cvdo-htxenes, with unsaturated ring-,, 
by their higlier ^[>ecilic gravities, higher boiling-jioints, and .ibiioinhil 
nioleeular refraction (A. 360, jt*). On heating with alcoholic sulphiim 
acid, they easily shift the double linkage and become true tetraiiytlio- 
bcnzols. .\ similar capacity for tran>po>ing into hydrocarbons of the 
same linkage, espi i ially undiT tlu' influence of aci<ls, is shown, to '^oine 
extent, bv all alkvl-cyelo-hcxrn('>. so that the ])reparation of a ja iio ilv 
imiforin hydrocarbon, apart from cyclo-}n*xene itself, has jhuImI'Iv 
not yet been accompli^heil. ( haracteristic of the cydo-liextiu^ .irc 
their addition pr<»ducts with NoCl, and NjOi, the >o-cill.(i 

nitroso-chloiides, nitro^ite^. and nitro^ates (comjvire terpenes). 

Cyclo-hexene, tetrahydro-benzol CH, CH. Ixiiling n >2 

S.| , i^ proiluced on di-^tilling monobromo- and monoi hloro-cvclo- 
hexarie with quinolin or alcoholic potash (A 302, 27), and ftoin ( vdo- 
hexanol by heating with oxalie ai id (IT 34, 32^2) or HKSO, (f . 

I. ioi.|). ft is a colourle^s lupnd, resembling petroleum. It has It^?' 
of the leek odour than djhydro-ben/ol. It is coloured yelI"W h\ "tii- 
ccntrati d '•uljthiiric arid. 

With o/».ne It yields a very stable ozimuie f nlfiodj. which c,iii h' 
f ( 1 V’>talli>erl from ah ohol, m p. 75 ’. Water deromj)ose> ihi", ''ihi 
foimation of .idi{)in-diahhhyde and 4uli|»inir aokl fll! 42, ^'Oll 1^' 
nilroso-chloriih' melt> at 152". I lm mtrosak iii' h" 

150 with deia.m position (A. 343, .jq). •• 

Methyl-cyclo-hexenes, tftfahydro-toluib f JI* (Tf,. Thm iie ihv 
cyclo-he.xenes .ire |)ossible, isomeric by the position of the (louhK 
linkage. Th<’ most stable of thes« is 

AA-Mithyl -cyclo-hexene • >< ”#♦ )> P 

7‘ry 1 he isomern livdnH arbons easiK path into this 
with di-iphif emeni of tile donbir liiikag«- It formi'<l, neafh 

• A'. A*. rir indicate* the vitoaiion of a ilouhli UnkaKc of the 
» -t. 4. etc koned witfi (cfcrcnoa to tke B«x* higher number* H ^ . 

{>fcUrrable to affix thr tiumt^ifr iodiviittng th#’ tlfJwUo‘ linkage U) the J' '” ’ (|,j. 
" methyl cyricellcxfnca .*’ The notalioo I'oo*”*^*”** "nu llivl 

of the nyiirox yd Of kliogrotip M the alcohol* and tictoncii, r ‘ 

cyclo‘litxanoac-j,*' 
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from I, I- and i, 2-methyl-oydo-lioxanol. It is fonncd, practical^ 
pure, from i, i- and 2-nietliyl-cyel(» hexanol by elimination of water 
(see. also A. 359 , ^87). Ah apj)arently fairly uniform A'’*methyl-cyc!o- 
hexone, b,p. I0j°, l)j^ 0-841, la!,> i has been obtained by heatini^ 
acid phthalic ester, or the methyl-xantho^^enaU* of the oj)tically active 
I, pnietliyl-cyclo-he^canol. On oxidation with KMnO^, it yields jS- 
niethyl-adipinic afid (( . iq(y\, 1 . 144b.; A-MiIhyl-cyclb-hexene, 

b.p. lo.r, fE^,(>*7()47, |a]n ’ 81 -47^", from i, 4 -niethyl-iodo-eyrl 6 -hexanc 

(B. 34, 4252 ; 33 , 2494 )- 

Synthetically, a rnethyl-eyi lo-bexene has l>een obtained from 
perseite (Vol/Xj by heatinp with HI (B. 25 , K. 504). 

Isomeric >vrth the tetr.dpvdro-toluols is methene-cyclo-]texane 
b.p. job , o-8o!!o, iio i -psib, from cyclo- 

hexene-aortic. acid, and (rom lit-xahydrodH nzyl iodide, with alcoholic 
potash (A4 359 ,' 2 ()I ; B. 40 , 4''^b4j. It yirlds. on oxidation with 
KMnOj^lx'sides cyclo hexanone, a i^lyiol ( jHj.pOll).^, m.}). 774 which, 
on heating with (lilute pa>scs into In .\.ihydr()d)«!Azaldehyde. 

On boiling with alcoholic .^nlpliuid a<'i<l, it i> iraibj>oM d into A'-inctln'l- 
cvdo-hexeiie. Nitrolt -pipeiididr, m.p. 12 ; . 

Several hoaiologous totrahyilro I'K-n/.ols li.i\’e bi m obtained, mosllv 
by climinatiem of watt-r fr<»m tin- cuiresjxuiding « vdcj-hexaimB. As 
regards their uniformity tin- abovi n-maiks aj^plv. 

1, 2-Diiirtth|l-cyclo-hexene, b.p. i;,j , fotmrd from the 2, j-di- 
mclhyl-cyrlo-lu'.xanol, by dcb\(lration .»ikI migration (jf a nn'thyl 
group (reversal of the jimacolin tiansjxoition. str \v\. l.i : it e.i$Uy 
yields crystalline dibnmiide melting at about i ;s (priwiti- ( (immimi- 
eaiion of H. Meerwein). 1, 3-DlmethyI-cyclo-hexene, b.j>. 124 . 1,4- 

Dlmethyl-cycIo^ex 0 te-l iB.. 41, 2()i2>. 1, 1-Dimethyl-cyclo-hexene, 
b.p. 117'', from dlmethyJ-dlhydro-resordn. \ields, on oxidation bv 
K.MnOj, a mixture of a. a- aud |d «imietb\ 1-adipinu at iel (d, I0<7, 
I. 2 pi). A^-ethyl-, propyl-, aud Iso-propyl-cyclo-hexenes bod at 145", 
i 55 V‘m<l 15b ' r(‘S{'H’cti\ t'lV : the\ tire fornn d b\ linkage dl^j'lacements 
from ethvlidene-, propN iideiu and iso-propylldene-cyclo-hexane. b p. 

15 b'’. and ifn ■ (.'\. 360, 4 }). Allyl-cyclo-hexane ( «!!,, ( llj. ('ll ; 

^ IB, b.)). 149'^ from c\ clo lucw 1 inago« •anin l-nunuh and allyl bromide 
(B ibio, II. 4^7). a-Cycl^-geraniolene, 1. \(.v-/.'CAc?n-5 

b.p. I 4 <)'' I4i , Is huiind. Usidt '' the isomeric 

evdo-gerauioibne, from the oleluiic teun ne c. ^ by treating 
'vith siiljihupe afld. It alon fonncd from the dimethyl- 

/»<‘/'/i;m/(('H3),C(0H).( ;(\( Ivihng wjth phosphoric 

(B. 37 , 848B and bv the action td /me elil<Midt' uj'on dihvdro* 
bosictJtu-phnrol or 4, 5, 5Hrimetbvl-cycio lu-xanois, it \icld> a si^ar^cly 
^^^luhle nitroso'chloiide littd nitrot|,itc,.(A. 324 , o 7 - 
^ Special interest attaches t<*> A’- and i. I m<‘th\ I iso pro]n l cyclo- 
jH'Xcnc. the so-called n/rro mcfi/Zulfc aiul uunihfue, wliiHi ate ckcMdy re- 
to th(' terjxuu% aniare theiefoie tieateil among )i\ (iro-tc i iH iifs. 

(ff) IttliYDKmijENZOLS ;CY(4 0 HHXAnn NKSj.^ ^ 
l;, ^ I'O; probably aoi|ic of tlie naturally tH'^ vunUg terf^ iu^^ boK'iig to the 
ydro-bctuob. The artiftclally iireivaied repri'YenUitivis of Uie di- 
VbL. n, , 2 G 
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hydro-bonzols are very similar in beliavioiir to them. The mcthdd of 
preparing the simplest of tin* hvdr()earlK)iis in tliis class dilivdro 
benzol — from succino-snocinic ester has already been discussed. Mono 
alkyl and di-p*alkvl-dihydro-ben/.ols wen* made in like manner from 
mono- and di-alk\ l-succino-succinic esters (H. 26, 232). 

The other methods of preparing dihydro-benzols are (piite aindoi-oiN 
to this for cyclo-hexenes. They an^ formed (i) from the cyclo-hex, m. 
(hols which are obtained mostly liy reduction of the easily ss ntlit vi .d 
illhvdro-resorcins as well as from cvclo-hexetuds by dehydration .e 
from the dibromides of tlu‘ cvrlo-hexeiies by heating with (iiiinolni 
(compare H. 42, f><) }) ; ( >) b\' distill. ition of the phosph.4l( N of diinnide 
cyclo-hexane,^ in a stream of < Oo. if necessary under dimiiiishi d 
pr(S>iirc (A. 328, 88 ; (\ ic)o<n II. js*'). 

rile diliydro-lienzols mostly hav<‘ a |H‘netrating odour like tli.it of 
leeks. The-v are easily polynuTisid and fcsinilied. W'ith alt olieln 
sulphuric acid and aceto-anlu dride and sul()hunc ac id, they gi\'e t li.u 
acteri>tic red or purple colours. H\' oxidising agents they can imijIK 
be easily transformed into ben/me derivatives. 

riie situatiem of tlu‘ doulile linkages, and esjiei i.illv their uniforinitw 
is in most c.ises more doubtful in the diliydro-beii/ols th.in it is twii 
in tht‘ tetrahvdro-beii/ids. The plu sieal data ( omnmnicaled ilit n 
fore onl\' apph’ ti» vi mixture of hvduM arl)ons whit h, act airding to it' 
transformations, tonsists mt>stl\' of tin* t ydo-hexadigne 111 tjiit aieii. 
On the utilisatitui of molet nlar n-frai tion f<n determining tht teh 
sUtution of dihv<lru-benzol^, see IT 43, ,;'>7<). 

A‘*^-Cyclo-hexadlene, dlhydro-beniol ( 11 J.j[ c ii. b p m v, 

from I, pdiamido-he.xametlu leiie phosphate liy distillation, troiii 
I, pilit hloro- and r. 2-dii)romii-< \ < lo hexane b\’ Keatilig witli tpiiii' ln! 
besides stnne t v< lo-he.xene .1n<l ^maIl fpianlities of tlie isoineii' A’ ’- 
dlhydro-benzol ch b.p. 81 5 d whit h is thedm f podn i 

formeil from r, .pdiamido-eyt lo-hexane. The i, .pt yt lo In x.nli' if 
easiJv yieMs a tetrabromi<le. rn.p. 18.S '. whereas the i, p( \elo hex.idu m 
yields rhieilv a dil)ronude. m.p. kmT, probabh' i, .} dibronio A''\' l" 
hexene, wlin h. on heating willi rpnnolin. Us tunes bcn/< iii . Mi' 
dihv'lro-lx nzttl fornn-d from i. .p<hbri»mo-|iexanu thvlene is a niixtnn 
of bttth istumTs (A. 328, 105; IT 41, 2.170: 42, boj . t . io<».|.ll 0 '/’' 
Ab’ DIhydro-loluolf Vl? ^ 1^. b !’• 01, from m dianudo ht x.ili\ 'i'" 

toluol pho-^phate, on oxidation with K,\lnO| gi\'es mdfli\ l-tiiow b' ' 
inetlu leiie-ketoiie or methvl-< V( hi-heXaiione-di'il. and then smkiih' 
ami ox.ilie ,icids* whiOi determine its ctlistitiition. Hnt tins li\di" 

< irbon al«o lac ks uiiifonnity (IT 41, ibrjH). A*-*-Dlhydro-toIuol, I r 
lob', I)^ 08274 (IT 41, 2484). A**.DIhydro-toIuoI, 1))> !'>'>• 

0 8292 (IT 41, 2640). * 

I, l-DImethyl-cycIo-hexadUne (se t B. 36, 26f;2 ; ( . rooo, H iV ) 
Dfhydro-o-xylol, b.p. i is produc ed wIk ii ’ 

acid a re-arrangement [irodiic t of caittharidin, is distil 

with c austic nine. Its odour is like that of a terpene, and it r< sinin<s 
on exposure to the air (Vicemfd, 1878 ; IT 2i, 2454 : A- 828, i T5) 
AM.Dlliydro-ip-xyl^J, b.p. 12c;' , IJf,^ 0 K2bj, from 3, 6-diamia * 
1. 3-41me»hyI-cyclo-lieiimi and from l, S-dlmethyl-S-obloro-cycio- 
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Iiexadlene- 3 , 6 , the product of the action of tvi , i- 

cydo-hcxcnon.., I,y n-duction (B. ‘ “P"" i. J-dm,ctl.yl- 

M‘-Dlhydro-m-xylol. b.p. uV, o-.s,.., (s,,. B. 41 . . 6 ..) a 



AO-DIhydro-p-xylol. h.p. I ! 5 ’ mK I) u , 

bv a peculiar reaction hoilinj,. .In hlon',-,,. ^-pnl-nenon, ' e.'th a e 'hi'.lic 
potash, t i)olymer,s.-s easily. Oxidation will, KMnO. produced 
acetyl-acetone, which proves its coiistitniion ili 4i i.sn, ao , ? 

S7.r;r‘oV,'’''' * 

cvcio-hexaiie wtth an a, .-tvleiie l.ilidiny tin- nucleus as wel is 

coiiihiiiations with liiik.iyes ,,1 the ail,.,,.. i,osi„o„ c' .c! 

hexvl-.icetyleiies with the acetylene hindnu; in the sU. ,h n'n hV, 
been obtained by the nietbods usual in aliph ,ti, s, ,,e- 

Cyclo-hexyl-acetylene ( „ll„r t ||, |,p , , ^ , , , 

»,,l, Kill) , ,, N,'„,|,.\a„, „ .„|,-| ,,' J'..; , ; 

(-’«) Rinc,-ai< (llliil.S (IF ||||.; IIyiiko-akiimaiic ( akuiins. 

In this Kroiip are induded (punii. and lu.ioi,, foinurlv cliss,,! 
'vuh the Siir-ars as well as th,. nnu .ih chols ,.t the t. i pa,,.. 0 . . . 

nup .unoiiK the terpen, s, wh.l.otln, numb.is h.'y,. he,.„ oh;',,;,':, 

n the reduction of aroinati. or hydio-aroniali, hut , hiclly 

out 111 ,) (■(irR.spunlinK k, loin s, win. h m. I.I, h\ rc.lucn,,,. s,.e.,„.|.„y 
UK aholmls and, by Iransfo.ination w„h ni.ieu, -mui-.,lkvl-i,.,h.h; 
I'o . 1 . , t.Ttiary .ini;-ah-ohols (B. 34 . .•■sy- c/,,,,, 

imoii ’-een ol...„r„ ,l b, ,h, a. tiou bl I'.xvc, ,: 

hi I " ‘’■'"'’‘''■'"■'k'llesium balol.ls, (,,.in ih, line .innii.s mil, ll\(), 

ice 1 , :!‘ r ie.uni, u„h ela.i.d 

occur lu s. r'"’' '""''''"'f-"'''' ‘ikv’-, v. l,. hcxan,.|s 

’"'•I 111 vstcri'o-i.somcru- furnis. 
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Cyclo-hexanol, hcxahydro-phcfwl is 

(i) from c\ tlo-ht'X;uu)iic l)v n'diirtiuii with soiliiim luuI acjiu'oiis (IIk r 
(B. 34 , jSot)) ; (j) Iroin p-iodo-hfxalivtlro-plK'nol, tlu* product of tlu 
action of III up»)n (piinitc, 1 )\’ naluction with zinc diisl and f^lacial ai i tn 
aciil : ( !) fia)m amido-hcxamcthvlcnc and from pcntamctlu li ik 

mctlivl-amino witli nitrons acid (A. 302 , 2o) ; (.}) by j)assin^ I^mscoii , 
phenol and hydrogen ovt'r reduced nickel at al)out i/O' (f. K^o.p 1. .j v), 
727 : lt)05, I. 1245) ; {5) by the action of oxygen uj)on cyclo hc.wl 
m.igiusium chloridt' (('. i()07, I. i^>n5). It smells like fusi'l-oil, and 
more soluble in watc'r than the aliphatic alcohols with f) (’ atoms ij; 
26 , 22<))- It.^ acetyl compound melts at 104’. With lIBr it forms,) 
bronio c\’clo-hexane. On oxidation with nitric m id (densitv i ji, dj 
KMnOi. it gives a good \ ield of adipinic a< id (for nu thod of jirep,mi)i> 
thisacid, see li. 41, 575 ; C. nioS, I. 1S43). Cyclo-hexanol-methyl ether 

l\jll,, 0 ( 1 [ |, b.j), I 55 •5, from sodium-c\a lo hexanol and K IL, 01 Ir, 
reduction of anisol with hvdrogeii and nickel, Im)I the ester of c\( In 
hexanol. >ee t . n^o^. I. loi Cyclo-hexyl other f ABn-Od ,. 11 ,,, !>,],, 
27b', from diplu nvl ether with hvdrogt ii and nickel (B. 41, loo i ). 

3 -Methyl-cyclo-hexanol has abo been obtained m its la vo loi.itdi', 
form /I P-- -lo' by r< dui turn of the optic ally .u ti\ e j-im lli\l 1 \( le- 
hexanone ^B. 30 , I3,;4). 

1-Methyl-cyclo-hexanoI is juodmed by nm dear syntlusis m tin 
actum of I, 5 -magnesiuni-ililiromo-prnt.ine upon .u etic ester (( . in";, 
II. f)Si ). 

3-Methyl-6-propyI, 3 -meihyl- 6 -lso-butyl-, and 3 -methyl- 6 -Iso-aniyl- 
cyclo-hexanol, b.p.,^ 112 ', m {>. , and b.p.,,, i ,7 respei ti\ < l\ . ,m 

(jbt iiiied svntli' tu tlh b\- lieatiiig ;-nu th\ l-cvclo-hex.moiM 
scclium and f^rop-v 1 iso but\ l- and iso-am\ l-.ih ohol to about 220 t' . 

i«)03, 1 . S72, 1100,. 3 , 6, 6-Trimelhyl-cyclo-hexanol, /mdm/. I'! 

18S' (.e.- .\, 329 , ^7). 

Hexahydro-lhymol and hexahydro-carvacrol (se< Menthol ami < :u\" 

numthol). 

Polwalt'fii are oroduced (i) b\' redm lion of |'"h- 

ket<;'C\ cl(eh"\ane> ; ( 2 ) flolll pol\ \alent )>henois, b\' mbit tloil uiih 
hvdrogefi and nu kel (( . i^^oS, II. 240) : (5) from ( \ c)o lu x* in - 1''. 

gcmtl" oxidation with K.^lnt),, or by transhn malion of the < (.a lesiieuil 
ing halogen hydriiis. 

trans-Cyclo-hexane-l, 2 -dlol, n dww’ htXiihydro hinzol ( flNio ' ' 

ni p, loo', b.p. 225 '. is obtained from tetr.ihvdro l>< n/ol with 
KMnO| (A. 302 , 21 ) or by rediu ti<m of py ro-< ate< bin. Ihe rciccOf 
c i\-i , In hi' XiUic-dud, ni.p, lo.| l).p. 2 is prodiieed fioiii tlu 
iodo hydrin, o mdo iyili)-ht-Xiim>l tn P- I- - nbt. lined In '" 

cyeio hexene with iodine and men iiry, and yielding, with sihei oM( 1 <' 
and Kilo, at hrst a « y« lo lu xeiu- oxide (\|i Ij^ - ( ), b.p. 141. le'ei" 
bling ethylene oxide. This combines with water to form (iscum 
hex ine-diol, with bisult>hitr to ryi lo liexanol-siilphoiiic ac id < J lo 
(OlllSOJf, with ammonia to o-amino-ryelo liexaiiol ( ^Ilio i. - • 

(Oil), m.p. f'b bp, 2i<»" (f . ipO). II. i.t;;). , 

I .Metby!-^ ',a lo licxane-i, 2-<liol, m.p. \ fiom A* tnellivl-' *’ 
bextne ; on beating with oxalic acid it yields i, 2'mt’thvN.M 
hexaiione. 
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4-Methyl-cyclo-hexene-l, 2-oxlde, h.p. from thf rhloro hydrin 
of A'’ iiK'tlivl < y( 3 o-h( X( n<‘ with KOll (A. 336 , ;io). 

CycIo-hexane-1, 3-dioI, m.j). by n diK tion of n-on in with H 

aiul Ni at i.io" (( . i(;o.S, II. j.|o). 

Quinite \ ('yih)- hiXiinc- di<>i. IKK IK J JJ® .( IK jH, m.p. 

is foriiii'd from j) dikcto hcxamctliN K iic, when trrab d with 
sodium amal^mm, in tin* pr( <' m'o of ('arlu)n dioxidr, or hv ndiiring 
hvdroqninon(‘ witli H and Ni. Tliis wa^ donionstratt <1 l)v A. v. 
lta(’v«‘r in It tastes ^w(‘(‘t at first, tlicn l)it(( r, aiul is readily 

soltibli' in water and in aleoh<»l. ( hreanie ae id oxidiM > it to qninonc 
(It. 25 , lo.yS ; 34 , 5o(»). ()iiinit»- seavi s hir the j/re jiaration of the 
-inqile hydridi- deiiwitives of lx ri/e iie (It. 26 , jjoi. i!\(lriodic arid 
lonve-rts it into p-iodo-cyclo-hexanol and p-di-iodo-cyclo-hexane. By 
rciliK'lion tlie tirst yields hexali\ (ireejilieiii 1. iIk << coiid i \ ( lo-liexane. 
p-Dibronio-cycIo-hexane pas^.s nsniiK inte* dihydro-benzol (B). 26, 
2 ) 0 ). 2, 5-Dlmethyl-quinlte is forrmd fnan the (;(Tre>|x)uding di- 
ketoiK (H- 25, JI2J). , 

Phloro-gluclte, s-trloxy-hexamethylene, cyclo-hexane-1, 3, 5-triol 

IlOCHyJ;!!®* < H, t dl,(), incite when anh\drons at iS.y'. It 

is formed when phloro .ulm in is redmcel m an aji])roxiinate‘ly neutral 
solution witli sodium amalgam (B. 27, 55;). 

Cyclo-hexane-1, 2, 3-trlol, a form. m.j). les ; ft-Unm. m.p. 124 ', 
from A' etlioxy-eye lo hexene with !\Mn(',. ai’.d s;,p,,jnlu ation (4 the 
resulting ethoxy-eyedo-hexane diol with < <ui('t ntr.itt d llBr it', iqio, 
1,2017). 

Querclte, yvrAj-//e ^ fH(()H). m.p. 

-3,5 . „ ‘ 2.}-it)'\ occurs in at oms. I'he aoiieous extract of 

the latter can be freed of ghuaisis b\' himeiitation with l eii-yiast. 
Also from the h aves jif ('hi>n<<i h:;WL} \ a . louS. 1. Jt*"'. Oueia ite 
does Hot f( rme«t with\ e.lst. H\ (lllodic .u ;<1 con\ eits It into l.en/( ne', 
h''N.ine, plienol. (piimuie, .md ii\ dioepnnci.M- d’lunu rb Nitiie- ai iel 
oxidises It to imicie* ai lel ami trie»\\ glutaiu aetd sec \e]. l.b .\ 
'’oliilioii of jxetassium j)erm.inganat«- e euicuts it < hietd into malonic 
a iei, altliougli oxalic acid ami e arboim' ae id are U'Mmd simultaiu emsly 
(It. 29, I7<)2). \ l.i vo r«)tatt>r\ epii n ite m p. iauli\ elrous'i 174 . 

7.t'd^ BaS blH’n llise t>V*er«'(l in the leClCe S ot hXlKlU Vhi 

d' lita ae etyl comjxmnd, m.p. 123 (3 . no t. 1 1 ..-en. 

Inosite, hc.Xiihvdro-Jicxdow lu'tizol, , \ t io iw xour h; \i nc t 

has sewen jxissilde optically inactive, ami two oj'tu.dh ae live, meHhli- 
• alions, as widl as a raecnm' form (» p. \e>l. I.'. I he- only moilitica- 
dutis known with certainty are one mat tixa* an*! two actice feirms, and 
the racemic form. 

RInosito, (liimhosc * 21143 , nielts at 225' 

^'hen anhydrous, It occurs in (lu‘ lutKchs of the luxu t ami in the' urnu' 
^dien there has been an excessivi' consumption ed water: alse) in 
uniip(> lx.;ois {I^lhtscolus vulf^iins) ,ind peas, if luateel ie> 170 with 
Bdriodic acid, it yields phenol, di lodo-phe-nol. and traces ed bcn/cne 
(‘yiquenne). Concentrated nitric acid oxidises it to di- ami tetra- 
and to rhodizonic acid (B. 20, Iv 47 *'^ : 23, K. 2 () ; ( . 
, 1. 2O9). It yields furfurol on healing with BafB (b • B 
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Dambonite ^ f .^ILO is tho dimethyl ether of 

i-inosite. It (xeurs iii the rubber from (iahon. I-Inoslte hexa-acetate 
melts at Jir\ 

d-Ino$ite, nu'ltine; at 247*^, 'al,,' - from ]Mnite by tlu' action 

of hydriodic a«ad, Ix'havts like i-inosite witli nitric ac id. Finite, »ui(r. 
z//c ('JlgfOlD^tOCH.,). m«'ltinj< at [a]n ; f)5'5i‘\ is present m 

till' juice of Pinus Lamhirtiana, also n the rublx-r from MatcZii runtnui 
of Madattascar. 

1-Inosite, im ltinf^^ at \ ;aj„ - 55^ from (|uebrachite l)y menus 

of liydriodic acid, behaves towanls nitric acid just like i-iiiosito 

Quebrachite C«II,j(()II'.j()('||.,. melting' at iSfC. 'aj^* 80°, o(ciirs 

the (jiielirai ho bark, ivacemii- innv,it(‘ m«-lts at 234'^ 

Scyllite CJIid),.. m.p. ab<mt 340 , [irobably a second iiimtiw 
im»site, was di><'nvered by >tae<leler in i83(). It is found in the ore.iiis 
nf \-aiioiis pl.iy'MKtomes. c.y. Siylliunt canHula, but most plentifiilK m 
the kidne\s of roach ;ind pike {■'). from which it is separated by iiienn, 
of its sliyditl\' solnl)le h-ad salt (Ik 40 , i8ji). 

Cocosate C^l {,_,(),. nnp. 443 ’ 430 4 from th^leaves of Ceres nunicrA 
and Coco'i phimnsa, is v«tv similar to inosite in its iH'haviour, and i> 
oxidised, like the latter, to rlmdi/onic a< id b\’ 'hhe liexa a( et\l 

comjxaind melts about 400 (('. moS. I. 

Phenose C^II^tOll^) tc is an amorphous, netdily soluble siibstaiii c, 
deli(pies4 ini^ in the air. It h.is a sweet taste and reduces h'diliiii: 
solution, but Is not (Mpabh‘ of ferimmtation. It has been obtaiiK d 1)\ 
the action of a soda solution (A. 136 , \z \) upon the atldition prediiit 
of Ixui/ene with thn e moh-c uhs of hv{)o< hlorous acid 

( 2 '») RiNO AiC()I(o1S i.F Thi KAUVI)K()-HKN/oI., 

A^-CycIo-hexanol, A7ru/JV(/^^-/)//r/re/cH J jj * ^JJ*V:hoh, b.p. lU ] , 

is formed when p iodo 1 lo hex.auol is <lis(illed with (piinolin. 

A“-Cyclo-hexanoI-methyl and ethyl ether < ,lI^()Alk. b.p. i ;(i md 
134 reijM I itveh , from tin- methyl and ethyl iodo hydrins ot t\de 
hexane, tile results of flu' a< tloll of ioilllle aiul lIl^O upon an alu-lielK' 
solulnm of ( V( lodiexeiie, bs' l/oilinj' with alcoholic potash, hroiii tlic 
corre-,[>ondinjL^ dibromnles we obtain, by s.ijxmifK ation and n duct 1011 
with /inc dust and alcohol, A^-cyclo-hexenoi ^ Hi’ l-JJ ^ 

b.p. ib3 with deconifKisition. The urethane melts at 108 ‘ (('. mu5, 
I^- Mod) i the A‘ cyi lo hexenol acetate, b.p. i8()'’-i 82'^, is fiiilil' d 
by heating' cyrh^-hexanotie w'ith acetic anhydride and sodium ac( tatc 

(H. 4I. 3^>4)- 

Numerous A*-cyrlodi(‘Xcnols have In'en olitained by naliK tioii of 
the 4-alkyl-A*-< v( io hexenones, r.f^. 3«niethyI-A'-oyolo-hexenol, h.p 
17b'' (A. 289 , 14 1). 

Dlhydro-cumln alcohol I H,OH, b.p.j 93 *^, has Iteen foiin<l in 

khni^er f,'rass and |X’pjxTmint (?) oil (H. 4f>f)). It is also produced 

from a phellandnuie-^^dycol, on heating with flilute H|S()4. 

(zc) KxiRA-rvrr.ir Hydro-aromatic Airftitoi.s. 

Ihese have l)een obtained (i) by transformation of cyclo hexjl' 
magnesium haloids with aldehydr’s and ketones; (^) 
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iK'xane-carbocyc.lic esters, and extra-cyclic hydro-aromatic ketones by 
reduction, or ])y tlu' action of alkyl-ma^ncsium haloids ; (3) by oxida- 
tion of alkylidene-cydo-hexanes with dilute permanganate : 

Cyck>"hexyI-c*rbiDol • ('.H„.CH,on bp. ise D, 09.14 ,c. 1904, 11 . 7o.j, 

CycIo-hejqfl-n»®thjl-carbiDol . C.M„ ( n(OH)Cn, 189' I)« 0 946 1 C. 1907, I. 0,95. 

Cyclo-hexyl-dimethyl-cftrbinol . • < «niiC(OH)(cH,), bp„ 90' D„ o 938 t B. 40, 4i'>5 

^.Cyclo.hexyl-«thyl-4lcohol . c,n„CH, CH.fJil b p. r./C U. 41, 2 O 28 . 

1 -MethyI-cyclo-hexane-l, T-dlol CeHKjfOHi.CH.Olf, m.p. 77 °, by 
oxidation of methylene-cydo-hexaiu- with KMntN ; with acids it 
vidds hexahydro-l)(‘nzaldchydcs (A. 347, 331). 

l-Iso-propyI-cyclo-hexane- 1 , 7-diol ( Jl,^(OIl).( (OHKCH^).,, m.p. 

Rom I, T-i'ydo-hexanol-rarbox\ lie rst»'r and ('H-ARd ; on heating 
with dilute H„^ 0 , it undergoes pinacolin traii''po>ition and yields 
i-inethyl-i-aietyl-eydo-hexane (<'. n^io, 11 . . 4 (*t)y 


(2ti) Sui.PHl’K DEHIVAIIVEs ol- IlYDKo-ARoM.AUr Al.COHOl.S. 

Cyclo-hexyl mercaptan, hc\jhydro-ihu>-phnu>l CcHjiSH, b.p. 15S''- 
i()0 a rolourltss. higWv lefrai tive oil of peuetr.iting odour of nu reap- 
taii, isolitained in small (juantiii*-'' b\- transformation of halogen-cydo- 
hexanes with KSII ; ami, more easily, bv splitting u{) cydo-hexyl- 
xanlhogenic ester ( „GnS.< MK d!^ b.p.,e • ''ith ammonia. It is 
also prepanal by the aeii.iu of sulphur upon i \a lo-hexyl-magnesium 
('hlorid(‘ • toio, F ‘'f Fv reduction of ( vdo-hex.me-sulphonic 

a(id chlorid<'. b.p.,,, u;', with tin and IK 1 . It eidds a sjiaringly 
solubl.- mereurv salt. Cyclo-hexyl-methyl sulphide CdlnbCll,. bp. 
iSo\ from the Na salt with K'H,. Dlcyclo-hexyl disulphide d 611,1^2^2. 
b.{). .iSS", from (he N.i salt with iodim (B. 39 , 30- ; 40 , J2Jo). 


{\it) RISC.-AMINES CF lIVOKn AK( M.\;E 11 VOKtu ARHcNS. 

rhes(' are formed (i) )»\’ r«sluetion <•( mtro lie.xalu dro-hen/ols with 
zinc or tin and IB 1. or of the oxiim s of the coni ''pondmg ketones 
with so(lium in aleoholn* ''olulion : m di.umne'', r-')Haially, Inive i'cen 
obtained by reiluemg the hy<lr<txvlaimne t>\iim the addition products 
of hy<lroxylainiiu‘ witli cvclo-hex«‘noue oximes; i..d by reduction id 
anilines with Ni and H fC. I0'>4. 1- bS| . B 41 , o(<i' ; t.b b\' healing 
cydo-hexanones with ammonium foiinatc. or tin* lormai<‘s of oiganii 
bases (A. 343 , 5.4) ; (.}) from the c\a lo hexaiie-carboxylic amides In 
decoin jxisition with bromine and alkali (B. 40, :o(>ib 

Amldo-cyclo-hexane, rve/o /n- u/ano’fC Cdln^'^2- Rise, 

boiling at 134^ smells of roniin ; l>nt slightly soluble 111 watei. It is 
prepanal from eyeli)-hexanone oxime, or from the mtro-hexamcth\lene 
'aGiiNOj, b.p. jo()’. On eondmiing aniline va]>i>nr with hydrogen 
over reduced nickel at ii)o". we obtain bc'-ulcs cyclo-lu xyl anuney- 

cyclo-hexyl-anlllne (',H,iNH( l>.p.3o ;G'. dlcyclo-hexyl- 

amine (C,H„),NH, bp..^ 145" (G. loo.p F S84). Acetamldo-cyc o- 
hexane, m.p. 104'*. Us Inm/.o! eomiHumd melts at 147 . is also 
‘'btained by transposition of a-lu'xah\alro*ben/o pheiK>ne oxime (t/.. . 
(b- 30 , 2863). Phenyl-urea derivative, m.p. eS)'; plu iiN Fthio urea 
‘Wivativo, m.p. 147" (A. 302 , 22). Cyclo-hexyl-methyl-, -ethyl-, ami 
-dlmethyl-amlne, b.n. I45^ 1(14”, and i(»V\ are formed In hvdrogenatmg 

biv alkyFanilines with l‘l and Ni R'. un\, IF 103). 
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1 . 1 - Amido-methyi-cyclo-hexane C^H, o{rH3)NH 2, b.p. 143'', from 
I, i-nitro-methyl-('vclo-hoxane, b.p.4y no'', ami by mothod 4 (C. kho, 
H. 1377). I^on/ovi rompoiind, in.p. loi”. 

1 . 2 - Amido-methyI-cycIo-hexane, b.p. 150 ’; b« ji/oyl roinpdiin.i, 
rn.p. i.\f. 

1 » 3 -Ainido-methyI-cycIo-hexane, b.p. 152 ’; Ixai/ovl compound, 
rn.p. i()3'’, from mothyl-cyclo-hoxaiiont' oxime, and from i, 3-iiitro- 
methvl-cvclo-hexane, b.p.40 120'". by reduction, is converted intu 
methyl-cyclo-hexyl-hydrazin !i;,)XllXH2 by treating its broinvl 

cojnpound witli (^ • 

1, 4 -Amido-methyl-cyclo-hexane, b.p. 151”; benzoyl comp(uind, 
rn.p. iSr\ 

o-Diamldo-cyclo-hexane 2](XH2)2 is an oil, l)oiling ai i.s ; 

185'. It results \slun tbo amule of lu-xahydro-antliranilic a(iil 
tnatrd with sodium h\pobromitr and tlu ii with h\ drochlorii add 
Like the arofuatic o-diamims, it unit<N with bon/.aldehyihs. forniitii; 
aldehydines 295 , 187). 

m-Diamldo-cyclo-hexane, boiling at 103’, snnlls like eihvltnf 
diamine. It is soluble in wat» r. Xitrous a( id drcomposes it iiito 
nitrogen and dihvdro-benzol (.A. 228 , ;o). Idu' diaccto-compound melts 
at 25f)". 

f>-Diamldo-cyclo-hexane 43X1 Ij)^ is a liquid (H. 27 , 

m-DlamIdo-hexahydro-toluol t elle i, 3. ,:'(LIl3)(XIi2),, b p.,- Sy- 
8q^ m-dlamldo-hexahydro-xylol, b p .2, 103 ' 105 3 m-diamldo-hexa- 
hydro-m-cymol, b.p.,g 10;' 105', from the corresjx)nding hydrowl 
amine oxinns, gem-dlmethyl- 3 , 5 -diamldo-cyclo-hexane, b pm to; 
105'' (A. 328 , 105). ('p. aisr) the ring amines of the terpane and 

rnenthane groups, discu^sed among tin- terpenes. 

{\h) E.XIRA C'Vn 10 lIvitKn-.XRr.MAIir AM 1 NF.«;. 

Cyclo-hexyl-methyl-amlne, he Xiihydrn-lxnzyl ittmne ( „! I , , 1 1 .Xl 1 0, 

b.p. it» L, ben/oyl compound, rn.p. 108 3 from ( \ elo he\\ 1 aert.imide 
with sodium hvfx) bromite, .and bv redmtion of hex.ah\ dro-beii/D- 

nitrile (.A, 353 , 2<r8). With IIXO^ it in (>artlv transfornu-d into siibd\ !- 
ali Tiho! with ring expausirm f.A. 353 , ;2t»)- 

j8-Cyclo-hexyl-ethyl-ainlne < , 1 I,,.( IIj I iliXIIj, b.p. i 8 .S '3 lyv reduc- 
tion of cyclo-hexyl aci to-nitrile (A. 353 , 2^7). 


(4) Ring-ketonf.s of the Hydro-aroma lie Hydr^karrons. 

(rt) Rinf^ ketone^ of Il(xahydro-hcnz<ds. Tlu'Sr- Ix'long to the most 
easily acressible hydrfr-aromatic sul>stanfes, starting front which 
numerous other comjrounds can lx* prepared, and whi< h have, there- 
fore, Ix-en studied in di tail. 

Methods of formation. — (i) Hy oxidation of the rorrespoml'Rf^ 
cyclo-he.Kanols with chromic acid, or by conrlucting their vap)iirs 
over finely divided metallic copjxT at 300" {(’. i(>03, I. ril^J). {^) 
cyclo-hexenc-glycols with <lilnte ari<ls. (3) Hy nuclear synthesis from 
pimelinic acid and its alkyl sul>slitution prrKlucts by dhstillathm ot 
(heir calcium salts or anhydrides {(3 ir^o;, 11. 6H5). (4) I’pitn the 

synthetic cyclo-hexanone-carfroxylic esters and their alkylation pr‘>' 
ducts by sa[X)ni heat ion and elimination of CO,. (5) Hy ardion 0 
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NaXlC. and lialofj^rn alkyl upon i, ;;-m( thyl-r\Tlo-h('xanonc ; an H 
atom in thu nci^dihourhood <if ( O ran In- rcplarcd by alkyl (C. 1(4)5, 

I. 6<)5). (d) S( \cral l, 2-alkyl-rv('lo-lii'xanoiifs have been oljtairunl 
fniin tlif MK-< ‘>inp()nnd of i, 2-< bloro ( yi lo-hcxanoiK' 1 )n- tr.msposition 
with halogfu alk\l('nr (( . Kjof), li. I2(>i. 

Bcfuiviour. (r) I.ikc tin* aliphatic' kiaon< s, t ydo-lH xanoiusc'oiTibine - 
with hydroxylaininc, phcnvl-hydrazin, scini-r.irbazidc, prussic acid, 
(4r., some also with sodium bisulpliitc. (2) Rcchu tion with Na and 
moist (‘ther produces cyclo-hexanols. ( 5} Sodium cths late or f^aseous 
IK I they, like ac'ctone, uiidcrK'o sclf-< (judnisation with combination 
of two or three molecules and elimination of water. (4) ( yrlo-hexa- 
noiics condense with bcnzaldchydo. forminf^ < haivn trristic mono- or 
(libtuzyl ('ompounds bv joininK up two nn thvh ins adjianiiifi the CO 
group (C. i()oS, 1. fi pS). (5) \Vilh ac'clic ester, and sdfinmi^ they f(»rm 
I, .^acetyl-cyclt)-hexa^oIU•s. with oxalii istrr and sodium otln late 
r, 2-cvclo-h(‘xanone-o\alie ostiTs (A. 348 , ()ih with XaNli.^ and ( f).^ 

1, 2<yclo-hexanone-carboxyfir acids (C. kiio, II. i.;7Si. ((,) With 

I’Clj unstable dichloridcs are first formed, which deconij'osi' into IK 1 
and chloro-cNclo-hexeues. (7) K-MnO^ and NllOj oxidise them 
clearly to aclipinic acids with the groupiiyg —('().( 11 ^— . (S) Ry 

means of ('aro’s acid some ha\'e been spht uj) into lactones (R. 33 , S58). 
(()) ('yclo-hexanone-oximes an* converted into c-lactames of concen- 
trated 112804 or RCl^, and into tin' nitriles of unsaturated aliphatic 
acids by with riii.g oin-ning (A. 312 , 17;, : 346 , (lo) Sun- 
light and water partly convt rt cvclo-ln'xaiioin s into saturated fatty 
acids, and the corresj>onding unsaturated aldehydes (IP 41 , 1071I. 
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Cyclo-hexanone-pimelln-kelone, Co C \an;< //n /< uc 

^'*’ ^'11* odour like p<ppernunt. It 

'■‘Milts (i) by the ox'idation of c\clo-hexanol ; (2) 111 the reduction of 
P'ciiol with alternating etirrents ; (0 in the distill.ition of caKium 
'''Piini'linate or pimelinic anhydrid.' (Vol. 1.) ; hv the action of t O., 
T'*" C 5 dibromo-|K‘ntane in.tgnesinm (C. icjo;. 11. ''80; (5) from 
'"Iru-hov., . . . . I .:-i ,md and ^^inc 


f .1 uiuromo-|K‘ntane in.tgnesmm p . njo, 

(11 , ^‘"^'‘^fhylene by treatment with glacial 

302 , 18). 

it yields rvclo-hexanol, while nitric acid 1 

39,2202 ; C. up^, I. \W-odnmu 


)\i(hs(‘s 

«< \o. ow, 2202 ; I . ups> T 124 , 0 - E\ sodium ethylate 
three rnoly tiles of cyclo hexanone arc’ tondi nsi d, with 
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formation of cyrlo-hoxylidoiu'-ryclo-lu'xanono (Cgll^O) : (('ellio), di- 
cyclo-hexylidene-cyclo-hexanone : {('eHflO) : ((’(jH,o), b p ^m.| 

^ 17 ', and dodeka-hydro-triphenylene (B. 40, 153 ). 

Illumination (d an a(iuro\is-al<'oholir solution of cyrlo-licxanoiic |iri,. 
diUTS rapronic arid and A''’*-lu'Xi'nr-ald<‘hvd(‘. ('vi lo hi-xanonr-iiMin,. 
is trans|)osrd hv t'oiua'utralod Il^SOj in c-oapro-hu tanu* (sec \'ol. l.i 
Its piicnyl-h\'iiri\zo>u\ moltin},' at 77’, whon acted upon |)\ 
mineral acids loses ammonia and passes into tetrahydro-cai 
(A. 278, too). 

With benzaldt'luale. cvclodu'xanone ('oiuleiisis to a mono- i 
dibenzylident' comptuuul ('„ 11 ;,( II ; (BbUsO), m.p. 5.J ’ (B. 40, 71], .iinl 
< ,.Bd il ; : ( IB ,5! Ir. m.p. 117 . I'nd. r spt t ial ( oiuliln.iisji 

was fouiul po^-,ihlt‘ to isolate the intfiiindiat. ly formed inoiio.iiid 
di-.ddols. in.p, loz and i«)J (( . looS. I. fipS). With nitrous ,iud u, 
obt.im di iso-!Htn>-c\ rlo-h« \anon<‘ 1I()\ ; (( bII,;^)) : NOH. ni.p. 
with d«‘com]>osition (('. H)o<). 11- ia|0). < lihMiin* and hiomiin 1.11!, 

produce sul)stitutn»n. with foriuatinii of 1 , jh hloro and 1..* Iiih, 

( \'cl<)-he\anoni- H'^pe<'ti\a h-, b.p.,y S * and b.p.,, S() . With 1 \i ■ 1 

Br a tetr d)romid<- is fornud, m.p. ijo which, i>u luatin;;, split . iH 
llBr and forms (i-dibromo phenol i.\. 343 , 10 ; /. pr. Ch. 2, 80 , .;S- . 
3 -Methyl-cyclo-hexanone CO J.jj* ^ CH, has hmi ni- 

taint'd in an o|)tiCidl\- acli\i- doxtro-form t)f a ^ • U S b\ splntuiLi 

uj) tht‘ natur.il pUi\\;nH 2 (B 30, -p; ; J. pr. Ch. 2 . 61, .177). It is tti, 
most act t ssihlr hv'ho-.iron^atit kctoia-. On icvid.ition with llNdjUf 
obtain simult.int tiusl\- a and /?-meth\ 1 -aihpinit .u nl (.\. 336, .'cc 
Its oxime, m.p. -PI 'A. 332, p'7). is traiisposrd b\- conci-ntrati'd 
into a mixtiirf <4 /3- and 0 nn-tlix I fo'apro-la. taiiif l.\. 346, J 5 ,;i. < )ii iN 
f (no/er^i'tn into m < n sol. sc,‘ IP 32, Idoin prnetli\ 0 \ < 1" 

hi xarituif ihf a* tmii of NaNlI , atnl alkyl nxliih' prodm a s |-mcthyl- 
4-elhyl- ami l-methyl-4-propyi-cyclo-hexanone, b p ^ s.| m l 

rt'spet ti\a>b.', as wt ll as iiuin' rous hoiiiolop'oiis ('\ a lo hi'xaiioiii - .s' ■ 
s\ iitlu'sis ot ini'iithonf, bflow'i. 

2. 2-Dlmethyl-cyclo-hexanone is fornud from i ist. props I > \ ' 
poiit.inf r.() (ht.l bv pinatadin transformation and sunullainou un'.' 
extension. 

3, 5, 5-TrlmethyI-cyc!o-hexanone, diliydro-iso-aci to-]>b'’>"'" - ^ 

iHp , has been oldaiiu-tl from <hhvdro-is()-aceto-j)horol, the rctlii'dieii 
j)r‘Mluct of iso-ata-to-pltorone, bv tixidation with i hrtimic, at id iiiixtuu'. 
Idjr transpositi<»n of the t>ximes, see A. 346 , 25(). 2, 4, 4-Trlmethyl- 

cyclo-hexanone, b.p. , fnmt 2 , 4 . .ptnmethvl-cyclo-lucxMioii' 

324, 97). 3, 6 , 6 -Trlmelhyl-cyc!o-hexanone, see I’ulenone. 

Rim>-kdoh. 1 , 2 >CycIo-hexanolone co; J [[’ ( ib. n'l’ 

( 1 1| — “ • »l 1 - 

113', sublimes very easily, and is formed from 1, 2‘;(’hloia)-cv‘ 
ntJiie with alkalies. It yields on oxidation with KMnO, adipini' uu 
(('. vyh, II. 125 : J. pr. ( h. 2. 80 , 4HH). Methyl- 1 , 2-cyclo-hexanolon0 

Cfr,( (jHA )(OH), b.p.jj from methvl-lmomo-cyclo-hexanone (b * 

2 (K, 5 ). 3-Methyl-l,2,3-cyclo-hexanone-dlol CH/', 11 , 0 ( 011 ) 2 . b ' ^ 

is formed frtim the synthetic, methyl-rychi-hexenone aiul ft''”’ jj 
dihydro-tohml, by tixidation witli KNlnO, ; on boiling with dilute 
phnrie acid it yields methyl-ryrlo-hexane-rlione (B. 36 , 117^') 
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Cyclo-hexanoloiu's must bo assumed as intermediate products in the 
formation of cyr'lo-hoxenonos from 1,5-diketones of the formula 

c<t:cocl v '><■ c:r;o,;;>cH: (A. 323, 83 ; B. 

36, 2118). 

l)ikitO‘hcxivnelhylcnis, ( ydo-hcxane-dumes. — Theory indicates three 
isomeric diketo-licxamethylenes, two of which, the i, 3- and the l, 4- 
(liketo-liexamethylene, an* known, while of theo-diketo-hexamethylene, 
u]) to now only a methyl derivative, l-methyl-2, 3-dlketo-hexa- 
methylene CHad'Jt-O.,, m.p. <>5', has been prepared ; it is formed from 
ineth\Tcyclo-hexan(»iie-diol by discarding,' water, and smells strongly 
of quinone (Ik 35, 117.S). 

Dihydro-resorcin, i , ycyclo-hcxane-dionc, m-dikcto-hexamethylene 
(11./ ^ '*•’ ^ ^ melts with decomposition 

lo.j io() . It is a feeble add, and prol)ablv therefore an un- 
satiirated ketone almlid of ring formation. It is produced upon 
introducing i)ure sodium amalgam inti» a boiling .Kpieous resorcin 
solution while carbon dioxide is being comlucted into it. It may be 
synthesised by the condensation of y-acetyl-butyric ester with sneiium 
(thvlate. Dihydro-resorcin dis^ttlves readily in wati-r. alcohol, and 
chloroform, but with dilliculty in ether. It reacts acid, and decom- 
])oscs the alkali and alkaline earth carbonates. It can be directly 
cstdilied with alcohol and IK'l. 

It also forms a dloxlme ('jH,(N()H)., • 2H2O. This melts at 154'’- 
157 ' when it is ardivdrous ; when reduced it becomes m-diamido- 
hcxamethylene. m-1 )iox\-hexahydro-iso-phthalo-nitrile 278, 20) 
is formed by adding jmussic acid to dihydro-rescucin (A. 308, 1S4). 
I’d^ |)roduces chloro-keto-tetrahydro-benzol I JI/XI. b.p.o, 104 3 
whereas I’Cl, pioduces dlchloro-dihydro-benzol CfiHgCU- ‘'^9'’ 

(1 . iqoj, 1. 1352) ; bromine gives 2-bromo-hydro-resorcln CgH7b2Br. 
NaOHr and bleaching-lime de«-omj>ose hydro-resorcin into glutaric acid 
:iii<l chloroform (A. 322, 245) ; by heating with baryta water to 151)"- 
n<o' it is broken up into acetvl-butyric at id (.\. 294, 2t>c)). 

lIomolf)gues of dihydro-n'soi'cin are similarly fornuti in the con- 
tlcnsidittn of like (S-ketone-carbt>xylic esters, as, for examj)le, in the 
nthlitiou of malonic e''ters to alkvli«lene-actto-acetic ester. When 
the latter is condensj'd with malonic estt'i , thnuigh the agciu y of sodium 
ethylate, and thej^rodnet then saponitied. carbon dioxide is eliminated, 
:ui(i there results methyl-dlhydro-resorcln. m.i». 120 \.\ 289, 1 37: 294, 


ni., 

t 'hKcna^ii.CHCo.K 
c o,cHs(l:pii< 


Mb 

(O.KCH Clt eiU'd.K 


C'H, 

^ CU,.PH.CH, 

1 I 

laycHj.co 


Iso-propyl-dlhydro-resorcln (('HsfaFH.t'jI.ti,. m,j>. S2 (C . 1902, II. 
Phinyl-dihydro-resorcin (( P 2-Dl- 

pnetiyl-dihydro-resorcln, m,p. it)o', from phenyl-.uetic ester, ben/.al- 
'^'' tone. and scMliurn ethylate* (H. 42, 440^')- 

Cinnamenyl-dihydro-resorcln (Fglijt H ; t H)i cmna- 

pt^iulone-acetoiie and Na-malonii' ester, is changed, by bh'athing-lime, 
'■innanienyl-gltit.iriii a. i.l (A. 345 , 
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Dimethyl-hydro-resorcin (CH^)/: : [CHoCO] : ni.p. 150”, from 

mesityl oxicU*. and sodium-malonie (‘ster, gives, with NaOFh aini 
hloaehing-linu'. /^,/?-(liinetlu’l-glutaiie arid (A. 368 , 135). h'or hal( ,rr, ^ 
del ivatives (•! diinf thyl'hycirn-resorrin. sei- A. 322 , j jij. I'nr the li an 
formation of dimethvl-dihydro-resorrin into dimetliyhili- and t* ti 1 
liydro-ben/a>l, see ('. i()oS, 1 . Trimethyl-dihydro-resorcin, iii,|, 

100^ (('. i()oo, I. lotx) ; iQoi, I. 5<>7). 

The lnamolo"nns dihvdro-rosiMcins rrai't like simple dihydro-rr^oirin 
both as diketoiu s ;in<l as nnsatinalrd <i\v-ketones, 

1 , 4 -CycIo-hexane-dione, utrLihydnxjuinone, p-dikcto-hc\amclh\lnu 
( ()\ m p- /S ', result'^ upon saponifying snia lno-siii , im, 

ester with ('onrentratt'd snli)hnrir arid, when it loses rarbon dinxiilr 
(Haeyer), or wluii the saim* body is boiled with aipieons aln Imlii 
hydrorhlorir mid. On heating siK'rinyl-^urrinir ister with nitlli\i 
or ethyl ah'ohol to 2o<) . aretals of p-diketo-hexamethylene arc Inunnl, 
methyl aretal, m.p. Si ethyl aret.il, in.p. S()^ (H. 34 , i ] \.\). In Miiall 
quantities, p-diketo-hexanieth\ lene i^ also ])rodnred by distillalinn 1,1 
ralrinm "Urrinate. 

It unites with sodinrn bisulphite to form a dioximc, melting at loJ , 
the latter is rhang<‘d by chlorine int«) p-dlchloro-dinltroso-hexa- 
methylene (ON)('( l(( fl,.(if^)/ ( l(NO). deip-blue irystals, m j). ics , 
changed b\' glacial accti«'-}iydr<x’hlorir acid into a r(^lolni^s^ inrni 
melting at uS 13,0 with derurnjxisition (Ih 35 , 3101). W'itli hui/- 
aldehyde and H( 1 p-diketo-hexainethylene forms ben/yl-hvdro(|iiiii(ini 
(Ik 37 , 3,38')). It fni ins tjuinilt' upon reduction ; ''Ci* aOo a-Dioxy-licNa- 
hydro-terephthahr a«'id. 

p-DImethyl-p-diketo-hexamethylene, 2. 5 q-nvA -//< vn: - 

dione, rn.p. obtaineil from p-<iimethvl-suri ino-^uia mu 

(h. 25 , 21 22).' 

('vclo-ht’XiiHt’drione^. IMdoro-ghiein yields derivatives which can 1>' 
deduced from the formida of i, 5. 5-trio\v-l)en/ol, and otluas uimh 
ran be obtained from the formula of i, ;, ^-triketo-hexamellu b n'‘ 
It was di-x U'>->ed at the com hision of j>vroga!lol and o\v-hydi o([iiiiuiiu , 
a-) were the hexa- alkyl deriv.itiv<s of phloro*glncin, 

Triquinoyl ( ^O, ; sll/), dcM-ribed with the (plino^e^, is pioliatilv 
he xaketu -h c xa m ct hyl c « e . 

Ilaloy^cn Suhsiitiition Products of the Rin:;-het(>nes of //r va/ni/c - 
benzol are formed in the rontimions a( tion of rhloriiu' and broiniiu' 
upon phenols, qninones, and oxy-qninom*s. Several of tlu' ketc- 
rhlorides can be rtadily rearranged into halogen keto-j)entene deriva- 
tives, and be derf>mposr<l into highly chlorinated fatty bodic'- ; ki (mu 
ketonir acids, and fatty aci<ls. 

Heptachloro-resorcln, heptachloro - 1 , \ -cydo‘hexiinc-d\onc 
^ r If* ( fin ^^"***’ resorcin and fl 

chloroform (H. 24 , 912). 

Quinone tetrabromide, z, 3. 5. b - utrahromu - cyclo - hexane - duau 
,;y/i m!r( inir He*achloro-trlke«o-R- hexylene, kmhh<r'<- 

1,3, %<y(lo-ht'xanf-iru>nc ctu J J ** | rci,, ni.p. 48', l,).p. *^^'8 - 
phiorf>-ghi( in with (1 in chloroform (IV 22 , 147^) 
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Pentabromo-diketo-oxy-feyclo-hexenol , ri n 

^CBrj-CO + 

in.]). I19'’ With decomposition. It is iinjdiiced when bromine in water 
acts upon phloro-^ducin. It forms ambcr-yc llow-coloured crystals. It 
is a strong acid. 

Hexabromo-triketo-cyclo-hexane melts at 147 ^^ (B. 23, 

1729). 

TrI- and tetrachloro - tetraketo - cyclo - hexanes ( o Vr^ 

CCh-CoA^- 

They are obtained from chloranilic acid and chloi ine. The correspond- 
ing bromine derivatives are made from bromanilic acid (B. 25 , 845). 

{h) RiHp’ki’iottcs from the Tetrahydro-henzenes can be synthesised 
by condensing aceto-acetic ester, acetone-dicarbo.wlic ester, and ima- 
logoiis compounds with aldehyde iodides, like inethylene iodide, or with 
aldehydes in the presence of small (jnantiti*s of lia'^os, siidi as diethyl- 
amine or piperidin, to i, 5-diket<.>ne-c.irboxyii( e>tei>-- c.g. methylene'-, 
ethylideiie-. iso-butyhilene-<haceto-acetic ester and metiiylene bis- 
acetoiie-dicarbo.xylic ester. When the hitter are tre.ited with hydro- 
chloric acid in ether, the\ first form a ring and berome carboxylic esters 
of Aa-keto-R-hexenes, and then, wlu-n actid ujion with alkalies 01 
dilute acids, are saiionified, sjdit olf CO.^, and change to the ketones 
themselves (A. 289, iji) ; 


CUj CTHjX'H.t I).c II, 

Jh, 

t:()j.t',nj,ui co.cib, 


CUj ( Pb ( H (' ('ll, 


i'H.( n 


CO. ( JIj ClI Cl ) 


cHjC.cn, 

cn, CH 

i • 

I ilj C'O 


From acetyl-acetone with aldehydes we obtain O.-tetraketone 
(lllgt 0 ( 11 R(C 1 I( ()( H3).,, which, on twofold ring condeimation, 

ynhls dicyclic systems whose structure ha^ still ic be determined 

(b. 30, 2 I 4 ()). 

From the nitroso-chlorides of sitine cveh '-hexenes AVvclo-liexc- 
uoiu's iiave lieen prepared bv sjilitting oil Ht'l bv means of sodium 
ethylate or sodium aci'tate and glacial acetic acid, and breaking up the 
tesulting oxides witli oxalic in id or phlhalic anhvdi ides. 

By reduction with sodium and alcohol we obtain from A--cvclo- 
hexeuones the Siiturated cvi lo-liexanols. )hit it we reduce with sodium 
'Unalgam in acid solution, two mohmles are coml'iii'd and we obtain 
derivatives of diketo~pcrhydto-d\ phenyl 3-Methyl-A*-cyclo-hexenone 

all 'o! ' !('■ tia- vtiou a two 

’"'decules of hydroxylainine, oximes aie fmnud. hhuN, from 4- 
j'lethyl-A^-cyclo-hexenone we get j-methvl- phvdrowhimino-cvclo- 
nexaiioiu-uxime (H. 32 , 1415). 

^‘■‘-Cyclo-hexenone cc )< ^ ‘ ^ ^ Hj. I'V. bromo-cvclo- 

hrv. . . ‘I, CH, I n a 

-^'Hione, on Ixiiling with aniline, or from i, ^-cyvclo-hexanohme with 
j'^ fVdious oxalic acid. Its nnsliible dibioinide easily passes into jihenol 
l^o.^bhltiiig off HHi. The oxinu' melts at 75 and yield'' aniline on 
"1 iiig Oxainine oxime, m.p. 50 [J. pr. Lh. 

^0. 4«7)- 

^"®*®%l- 4 Njyclo-hexenone ^ ^ 
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a mobile liquid of pleasant odour. Its bromine addition-produi d (if- 
compuses spontaneously into BrH and m-ciesol. It seems to exisi m 
two isomeric forms, one of which can be mixed witli wator, wliil. tin 
other is ditticult to dissolve. They are of identical chemical h(‘ha\ idin 
and both are oxidised by periuanf^Miiate to y-aci'tyl-biitvric a( id d; 
40, 2482). The oxime, m.p. 8q ’,^nves, on boiliiif^' with acetic aiilivdi id, 
rn-toluidin (.\. 322, 482). The liydroxvlamino-oxifnc, m.p. S | , . 

by oxidation witli mercuric oxide, a nitroso-oxinuc Hv lu'.itiin; wni, 
concentrated potash, the j-methyl-A'-cyclo-hexenone is ( haiii^a d mt,, 
a polymerisation jirodiict resembliuj^ an aldol, melting.; at 11 C (1« 32 , 
424 ; A. 297, id2). With sodium-.iceto-iicetic e^tci it »;ombiii, 1,, 
form 5-diketone-carboxylic e>t«T. which by rm^'-condtnsatimi ji.i.m , 
into a bicyclic ketone-alcohol (H. 37, 

2-Methyl-A--cycIo-hexenone co ^ ib. b.p, i;() , ii,,!,, 

the nitroso-ihloride of A'-methvl-cvclo-h«‘Xene (.\. 359, io p, 
4-lso-propyl-A--cyclo-hexenone ( 0 ( iH jH,. b p , 

senu-carbvi/om', m.p. iNs , foruu'd l>v heatiiu; sabina-kcP cs .(Im! 
nopinone uith dilute snlphmic acid .ind bv the ''I’lf-i'xidaii'Mi 
phellandrcne. It polvmcrisr-> vrry «msi1v. espoci.illy in tin pK m m. , ,,1 
alkali. With methvl-mapmc'.mm iodide water \> split oil .iiid a-piid- 
landrene i> formed (.\. 359, 270 ). 

4-Iso-propyl-A'-cyclo-hexellone < (di,. b]) ,. .p 

>(’mi-carba/.om‘, m.p. 170 , i^ furiiu'd fmm the lUd additinn jn.i ln, i . ; 
sabina-ketone by lukitinp' with dimethvl-amline. .Mineral acid> ti n,- 
|*o>e It into the A--ketone. W'lth metlivl-ma^iiesinm iodide it \i' ic 
terpim iiobi (.\. 362 , 2-'^o). 

1. 4- Iso-propyll(lene-cylo-hexanone to ‘ ‘ c ^ ! p 

( n, ( H, ( h; ' 
220 , ^emi-carba/oiie, m.p. 200 , from the <'o[re'sj)ondinp' c,ii!" wii' 
ester (C. 1(^7, 11 . iq 75 ). !, 4 - Iso - propenyl - cycio - hexanone 

r!!; bl;..'"" 

3, 5-Dlmethyl-A*-cycIo-hexenone, b p. 211 It> .hbiomid' . -liv 

pass<‘s into sym. xyh nol (.\. 281, 121) ; its oxime, m.p. 'f' d j 
transposed, bv healiiif' with IK 1 . into ,yn. xvlideiie f.\. 322 , ;-i) 

5 . 5 - Dlmelhyl-A^-cyclo-hexenone, b j) s . bom dim ii d- 

( hloro-( yrlo-hexanone, the pr«Mlnet of the a< tion of l’( 1 , upon diiii' liol- 
dihydro-iesorcin, by n-dnetion with /.me dust. With perm nc m ii' 
it Kive', a-o\y-/^,^-<limethvl-itIutam; aud and misyin- diiiOh\l- 
sue< mi( a< id (C. i()ny, I. lo yp. 

3, 5, 5-TrImethyl-A^-cycio-hexenone, lso>aceto-phorone, /s / '' 

01.. -‘t .S.) (lu inni.), 

in tlie condensation of mesityl oxid»‘ with .ieeto-a< < tie ( sti i , s.ip''ii't" ' 
tion, and elumnation of <arl)oii dio.xide from the (.irb<t\\hi 


formed at fust. It also results from the M>ndeiisalion of .ndeii' 
by me.ins of lime or s<KliMm (ethylate. It is isoimiic ^'ilh ple i "lUj 
winphor-phorone, iso-camphonuir, tuquiiom', ( .unpin nih'H' - 
lenrfKM amphorone. Upon re<iurtion with s<Klmm and .ilcoh" 
furrn.s Uthydro-tso-pfwrol CjH,7(01i), which by loss water beK^m^^ 
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Irimethyl’Cyclo-hexenc, and by the n‘d\ir.tioii of its iodide yieUis 
lyimdhyl’cvclo-hc xanc . When «)xidised with i)otassiuiii ixTinaiiKan- 
the ring is rui)tuicd and various acids r»'Sidt ; yy-dimethvl- 
(i 2-diketo-lieptylic acid (^,H,,Ol, y-acct\i-/J/ 5 -dimethyl-l)titvric acid 
unsyni. diinctliyl-siiccinic acid (( . i()of), I. .^53). 

Tilt' i^'J^ir-ric oximc', incllnig at 75 and too' 

respectively (A. 297, 1 .H 7 ; 299, i() 5 , ki.v), whicli are transposed, by 
heating \vitii IH'l to 170 ", into i-ainido- y 4 , 5 -tiiinethyl-ben/.ol (A. 
322, besides iso-phorone, wa- tiiid among tlie i oiideiisation pro- 

ducts of acetone mori' higldy cond(*nsed ketones, the si^-called xyh- 
ioHCS ('ijHicO, probably formed by ( (indeiisation t.f a fiirtlu r mohciile 
e( acetone with iso-jihoioiu' ; the xyhtones ])io(lu( ed by dilierent con- 
densation agents, such as lime, sodium ethyhite, and liCl, seem all to 
differ frtim one another. An identic.dly situated xvlitoue, which, how- 
ever, is not identical with any of the others, and nvlts at 17 , 7 , (12 mm.), 
has been obtained In' tin* addition of sodium-aceto-acctic estir and 
j)horone. By boiling with formic acid it i" split uji into acettaie and 
iso-phoroiu* (H. 39, 3TtD- 

2 , 4 , 4 -Trimethyl-A-’-cyclo-hexenone, b.p. lo" . by translMimation 
of a-cyclo-geianiolene mtroso-ddoride (A. 324, U7). 

3 -Methyl- 5 -lso-propyl-A*-cyclo-hexenone (o ( 

beils at 244'. Its dibromule jiasse.'' iea<lily into sym. c aia aciol (H. 26 , 
i(cS() ; 27, 2347 i 288, 357 ). 

3- Methyl-5-lso-butyI- and 3-methyl-5-hexyl-A--cyclo-hexenones 

boil at 147 ' and at in7 {22 mm.) (B. 288, 3,;'', 7,.) }l. 

Those chemists who (diisider the .piinoiu'' t" lx ketono regard 
rhkiizotnc <{ci(l as <l tetraketo-tetl.diydio-beii/ol di liv.itive. 

4- Methyl- and 2, 4 -dlmelhyl-A*-cyclo-hexenones. h i' 102 and 104 . 

are found among tin* k( tom*> of wood-tai 3 . lO ’i . 1 - <>i i:. 

Hiilo'^di S:ihdil:.hi>n /h( </;<</'' .-/ lU ■ 

result when chlorine at ts u|M>n phenoN. ainlinrs, ,a\ b* i;/ou a. ub, etc. 
Thc\ < ,111 he \ ('r\' readih broken up 

Heptachloro-kelo-tetrahydro- benzols t ( b r pn, ai 

Cll b l)j,. (I htnh meitiny ai </> .iisd tie S inodilication 

(lU'i-a'b 

at So', result from llie actitm ot ihioiu'.c upon m thloiMiiiimc 

27, 547 ). ^ 

Octo-chloro-keto-lcirahydro- benzol ( t o or 

tt-l ( gl 'Co, melting .it 10 | , fioii; tin a- lion of t hloime 

"poll ix'iitacliloro-piieiiol ill gl.n i.il atetn .lod. ami lioiu ]h rcliloitcm- 
e\v heii/.oie acid. Rt'dm ing agents ( liaagc it into p, mat hioro-pheifid 

(b. 27, 350 ). 

Hexachloro-o-dlketo-tetrahydro-benzol t < b | , Aai * 

nielts at ()3'' witli di'eompositton. It is l<unn<l win n chloiiiu' aits 
tipoii pyro-cateehol and o amidu phenol t hbuohv tlrate tlissoUetl in 
?'‘'bc acid. Stannous ehloride^Tetluees it to evdo beii/o «lumoiu'. 
^'niologons o-dikef(M'hl(»ndes have been obt aim'd fiiau o diamido- 

‘^^‘^^diyl.bciuolji {B. 27, 5()o). 
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Pentachloro - m - diketo-tetrahydro-benzol *''1 

and b.p. i(h>’ (J5 nun.), rrsiilts wlu-n rhloriiu* acts upon n ..1,1,1 
in cliloKtform ( 1 C 23 , J777). 

Hexachloro - m - diketo-tetrahydro-benzol m |, 

I pV and b.p. r^cp (14 nun.), is produced wIrmi chlorine acts u|).,n 
3. 3nli<>-\v-ben/oie acid dissohi'd in glacial acetic acid (B. 25 , 

Hexachloro - p - diketo-tetrahydro-benzol Vo, m j. 

S() ' and b.p. 1S4" (45 mm ), is formed when chlorine acts upon p .iini.l,, 
phenol lu’drochloride in pdacial acetic acid (.\. 267 , it)). 

(c) Rnr^-kc(o>h''< of the Dihydro-bcnzoh. There are two pi.-iM. 
dihvdro-ben/ols. ami from each one monok<‘tone can beol)taim>d. P,..th 
bodies are not yoi known, but in tetrachloro-keto-dihydro-benzol 

cIl ra '" I’- >iav,' . lilnnno 

derivatives uf one nr of both ke'to-dihyilro-benzols. The tnst t .ulv 
is form.'d from trichloio phenol and ( hlorine, and the s<a-ond, iii.ist 
convt'iuently. I)y heatinp' (H. 27 , 54t)) the lieptiichloro-kcto n ti i- 
hvdro-ben/.ol. irndtin,*; at 'j-S , and bv tre.itm.4 phenol, anisol, and p. iita- 
chloraniline with chlorine ( 1 C 28 , R. (> ;). 

.Anionp' the nn/'-kt'tones of the <lihv<lro-brn/,ols we must aUo in. lini.' 
a series of sulistance-, obtained as by-products in the at'tion of ( hli.n.- 
forrn and alk.ili, or of carbon tetracliloride and .iluminium . liieii.l. 
up<an o- and |)-alkvlateil phenols, e.!,'. ; 


CO 


ClI-CII 
CH ( M 


K 

CIK 1; 


( II 
<11 


11 


l{ 


H 

(< 1; 


(11 


( II- ( () Iv' 

<11 ( 1 ! I llli; 


riius, lomiioumB which are re.oin rrt.-d into the oii;^in;il pli'inl- 
by reduction with /am: (b^t and pda( ial ao-tK ai id, and n dm lien e! 
t HjClj or ( lit 1;,, rea* t with plnm 1 h\dia/in. h\ <Iro\\ l.unine, .iml 1111 
carbo/ade like k« tom > (IC 36 , ^poeial interest attailn -. 1" tin 

further tran^forni.ition-. of tin >e k«'toms with alkvl ntapm >111111 leiii 
jMniml'., The k*-tom s (n flmveil from the j) alk\ I phenol mcM 
normal tc-rtiarv ab ohoG { 2 ) win* h easily sjilit oil w.iti r and b. . eim 
uiHtal)le alkvlnlene dihvdro bm/ol > ( ;), and < hange into tine b. n/cl 
derivati\eT 1 p) on he.itin^ .it onim.irv tenijii-ratiiK s with inipialieii cf 
the t H( I2 ^ ^ (A. 352 , ^K;)- 


(li 

nij , 

{ II 

< FI . 

(-’) 

< 111 

» ' < 

(11 (11 

( 1/ II 

( II 

.11 

( 1,(11 

(.11 (11 

< d 

( 1/ 11'^' 

(II 

( 11 , , ' 

(l) 

(11(11 

(If 

(11 ' 

► ( lljl 

(11 (II 


Dllferelit behaMour IS shown by the ketones •leliv'd fl"in d" 
o alk> bplieiiols These (3) altmh the alks l majLinesium conil)oiin<b !•’ 
the t arbon (loubh- link ami form liwhei homoiopniiis y 'lns.itiiiat' ‘ 
ketoms (b), wim h, by the .n tion of <omenlr.ited siilphuii' acid, <1^ 
place the doulile link ami pass into the isomeric a, uiis.itinatC 
ketones (7). The !.;tter, on heating with alcoholic pol.'^lb 
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I , . i -( lialkyl - cycl ()- liexa ( lieiu*s hv . . 

.m-diato formation of Hialkyl-.lil.yLdMizoiradX 


( 5 ) 

CH3V / CO-CII 




( 7 ) („) 

CI.CH/' ‘ IIA' 


( H.-CH 


Hy nsinf< is.^-propvl-magnosium ifnlidc uc a svnth..i. nf 
trrpiAf'iU' (AuwiTs). ^ Antliisis of a- 

dichloro-methyl-oxy-dihydro-benzol (ai, m ,, ,4, wl„di’,^?i!v 
l-rnethyl-d-l^-dlchlorethyl-benzol (4), wh„l,. with \onm,trat' d 

j-roup*' ' '"‘•'‘•'■‘"'■•'‘‘''■•'yl'-. «illi migration of the nuthyl 

CCl,/\cH^Cn/'‘^’ "‘1’- "'V'. imp. I J.) , from p-orosol, CClj, 

aad AK.Ij, Ix-liavos likr the . orropomlmf; di. Idoio-rompou.id (B. 41, 

2-Methyl-2.dichloro.methyl.keto-dlhydro-benzol isi, m p. m ' b.n 
r ^ 3 . 6 - dimethyl - 6 - dlchIoro - methyl - A ^- cyclo - 

-„n ,,wl;.d,r'a!n: 

PV I ‘ ^ intothf is.fnu iu 3 , 6-(llmethyl-6-dichloro-methvl-A2 

y lo-hexenone, dMoro-a^.puUnone p. , '.r 

ivdi'iiMi ix’iasli. t;iv<s Ai'i-dlbydro-p-xylol' am] 

piiliMol ' '‘''oliol 3. 6, 6-trimelhyl-cyclo-hexanol or 

l'hrm,T ■''''■"-•■l m r,,, «i,l, 

■^'Xdil,)Wo-lHm 7 ,..i‘:'' "''‘""k'lon.N donval.lr from 


CO 


/I'H 


XCII-CII 


CIIVr 

ni ^ 


K , 


OK ^ ^ 

HH rn Dn 


«)f (he possible' dihydro-bi'n/nlN also \ u Ids a dikt ioiu ; 

OHj * Oiliv.li vbraiol 


CM ^’H~CIL\ 

<11 (K I » ihxan . U „ y.J ( If . < *• ^ 

' (11 (11 

((). <<^ oi 

CM u,i.K:u!‘';;rr7’'’ . , i-.:.,..,.!.,,.-, 

WKrlo ailiv.lio U'.ij.rl 4 IJ ^jj p .tik.f. ,Jih\ Im bnu.'l 

vioiijjiv -li prtdorrt'd for tlu' In n/o (jiiiiunu's, j^rc'- 

<^>hv(lr()-lx>n 7 ^?^'^^ fhen p In'M/o-ipiinoMr is p diki'to- 

l.itU'r - numerous iliTivatives are also diHiiu i])lt‘ from 

*^f'n/A)k (Kik'ii/o (|uiMom' would W o dikOo dihydro- 

'<> 1 .. II . 
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(5) Hydro-akomaiic Aldkuydes. 

CoiK'eiiiinf; (ho production of hydro-aronuitic al(h-li\ drs. wliu h ,, 
coniu'ctod in i^oncral with well-known reactions, we must riin.ii]- 
that tlu'ir production from the c.d( ium salts of the hydro-aimn.iti, 
carboxylic acids, by distillation with calcium formatt*, i,-. not a Ntiai”!ii. 
forward naiction, and is often accompaniial b\' transj>ositioii> ()i, 
the other hand, the convtasion of th«‘ h\(lro-aromatic cai boxyla a 
into the correstx)nding aldehydes, by th(‘ transformation of tin .i,„i 
anilides into the anilidi' chloridos (i), and di[)hcn\ l-amidinta. (.'d iti, 
reduction of the latter with sodium and alcijhol (i), and the splitiinn 
up of the resulting alkylKh ne-dianiliin s with dilute sulphurii' .ii kI i p 
can be successfully caiTierl out (Ik 41 , Jot).}). 

HCOMICJC KCCbNIK.lb 
(d 

. id 

Hexahydro-benzaldehyde I It), bp. i()j . i> foim. d n] I,, 

oxidising c\ clodnw bcarbinol with ( hmmi) ac nl , (ji fiom tli- 
glycol of niftlicnt -cs ( lo In wam- with dilutr >4 (A. 347, ;;ii , i p 

fr(.im the ^yntln tie « \ « lo lew 1 gl\ < i<ht esti-r bv .sa|*omiii .intin .nd 
CO.^ iv)‘ction (t . i<iot). 1. i.jj h Min lU of oil of bitln .tliiii'id- 

and valerald' h\ <lf, and j)ol\ mmst > D adib b) mela-hexahytlro-benz- 
aldehyde m p. joj (H. 40, ;osn). Oxime, m.p. 01 semi- 

carbazone, m.p, 17.} . Hv im-thods J and ; nnmrrons lioiintluppiis 
aldehvdfs havr br. n obt.iiiud ; 0-, m«, an<l p-hexahydro-tolyl-alde- 
hydes ( 111 HO. b p.,^ f»r. t»o ,an«lt) ; . 2, 6, 6-Trlmethyl-hexa- 

hydro-benzaldehyde, b.}» 5(1 , bv n-dm tion of y< lo-i itral with 11 

and colloidal palladium (Ik 42, 

A'-Tetrahydro-benzaldehyde < Ho, an oil snu lling sHonpK d 
b»'n/<ildi-fi\ (h*, foriH' cl b\ H( I r» )) Oion fmm thr nitroso i 1 1 

metlnaii' ( V' lo In xane, l)\- im aris of sodium ai « l.it»‘ and ghnial I 'H' 

a« nl. Oxime, m p . Semi-carbazone, m p. jij . In 1 mnlii 

manrnr tin- l>irali\dr<-!ni\l..iUiih\dt\ an- fornn«l (A, 359 . ' 

A’-Tetrahydro-benzaldehydc, b }> ,, s"' . fi^ni A’ bmmo . \ - 1 " Id a' '' 

magrn sium .ni'l orihnfoimn rst»r (H 43, 10 . jo), 

2, 6, 6-Trimethyl -tetrahydro- 2- benialdchyries, cyclo-cllrals. (*i 

these ahiehydes, iin[iortant for tlie Hynthesis of violet j)eifunH\ ill 


four linkage 

rff/H, 

( ' 

isomers are known ; 

f lf,rfi, 

/ 

(' 

H/ ( H ( Mo 

( Mjt II, 

( 10 lb 

( 

II/: trilij 

( 

H/ < M ( MO 

lie ( II < II*’ 

ccM, 

i 1 

M/: ((M, 

( 1 

lU CMCM, 

H(' dll*ib 

/ 

/ 

(II, 

ni, 

( M 

( M 

A‘- or 

A*' or 

A*-cytl(>-titr.ii 

AOycl<o'"‘‘‘ 

^-cydo-titrai 

a'Cyclocitral 
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a-Cyclo-citral, b.i).20 95 ''> ‘> <^25, Scmi-carbazoiu*, ni.p. 204“, 

and /3-cyclo-citraI, b.p.n, 1)20 0-957, semi-carbazone, ni.p. 

167'^, are obtained togellier from th(‘ rx ( yelic terpeiie-alcohol eitrai by 
changing the latter into aniline, and then ( (aulcnsing to a ring by means 
of sulphuric and phosplioric acids {('. 1901, II. 716). See also B. 33 , 
3720. They are also produced by the o.\idali(jn of cyclo-geraniol. 
a- and jS'Cyclo-citral oxidise in air to the ( orresponding cA clo-geranic 
acids. With acetone and sodium alcoiiolale a-cyclo-citral condenses 
to a-ionone, and ^-cyclo-citral to jB-ioinnie. 

For the synthesis of A^- and A^m vcIoh itrals wt- start from iso- 
phorone-carboxylic ester (i). which, by rt-diw lion with Xa, yields a 
mixture of cis-transdsomeric oxy-a( TB (2). whit li, on (ho arding water, 
pass into A''‘-cyclo-geraninm acids (5). B( 1 ^ ( hajigt-s the i>o-phorone- 
carboxylic ester into 8-chloro-cycl()-gerani()l-a(liene-( arboxvlic acid (4), 
from which, by reduction, together witli ila- A-- and A-'-.k n.b, A*-cyclo- 
geranium acid (5) is obtained : 

cii, ui, c n, (H. <n,in, 

(5)1^ i' 

III uiiii.n^ -He (Iiu.,nv n.i .iim.,i 

!1 I II 

lie ui.i.ii, (H 'H!, iH .til, 

Vi I, ui ui ii, cn 

Tlie A^- and A*-c\'clo-geranium acid> su tduained are clianged bv 
the inetliod given above intf» A-’-cyclo-citral, b p ,,. ;(> , ami A^-cyclo- 
citral. With acetone the A*-< yclo eitral (tti;den>es to a-irone, and 
the A^-cyclO'Citral to /J-irone, whnh is nlmtn al with tlie iroiu* ex- 
tracted from violet ro(Us (Merling .uid Weld*-, .\. 366 , no). Isomeric 
trimethyl-tetrahydro-ben/al(h hydes, sec ( . i<,o ;. II. 7b. 

Dihydro-benialdehyde tVl^-FHO. b p .,20 i-:-’ . is formed from 
anhydro-eegonin dibromide (</.r.) with scdium c.irbonate. By gtmtle 
oxidation with Ag,() it gives A*'-’-dih\ tirt'-beu/oic and i^B. 26 , 454; 
3b FYt.S)- 

Dihydro-cumln-aldehyde ( t llO. snm carbazom . m.p 
-’02'' ; oxime, m.p. 41''; bv reduction of miro-/] pliellandreno (A 
340 , j). 

(0 ) Kxika-cyc I ic Uyi>K(>-.\k<'Maii< Ki:i(-m;s. 

Among these connH)Uiids we have tin" important \iolet j>erfumes, 
iroiie ami the ioiiones. 

-(i) Oxidation of ex(ra-i yclu' secnulary ahadiols ; (2) 
from a-alkyl-cyelo-hexyl-glycidie <'sters I'V vaponitication and rejection 
^,^^2 '' (.1) by eondeiisation of cyelo he\am>ne with acetic ester and 
sodium ; (4) ring-unsaturated ketones .wv ebtam. d from the mtroso- 
dnoti(l(>s of alkylidene eyt lo hexaiU's b\ dt |Mi\ati"U of lit 1 .md split- 
'"'KMip the resulting oximes (A. 360 , ;<u 

* ‘ b p ,« t-S . b\ methods 

lu'Xane 1 .u bow lie t'sti'r. 
( H.,. b.p.js 

• >'•{'. II , i'\ iiu iiivHi a. • too,, 11. a 4 “V 

b ^-Methyl-acatyl-oycte-hcxane cn, yjl* 


nexanyaro-aceto-phenone t * 1 !,, t <H H ,. 

2, and from the syiUhelie a acetvl t\clo 

.Jo , ^Methyl-hexahydro-aceto-phenone 

. h.l).,„ no'" :inrt U K.. I , /(' 


' II, - li, ni, UI, 

-H,' ni ' i>,ii ►e:,' ui.( o,h 
noil ni.ii, ill nrui, 
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84 '', from isu-pro])vl-m'lo-lu‘xaiie-i, 7 -diol with dilute SO,, 1 1 - 
I i . 4()0) . 

Hexahydro-propio-phenone ('giljj.CO.C I).i>. toO‘ . 1>\ (im,! , 

tion of eyelo-he.\vl-etliyl-earl)inol, or by aetioii of zinc ctli\] up,,,, 
hexahN ilro-benzoyl-chloride (H. 42, 2JjO). 

Cyclo-hexyl-acetone ( <,!!,, .(112.00.(11,^. b.p. igf) , from 
he.w l-accto-acetic e>tor (H. 42, J-’.tO). 

2-Acetyl-cyclo-hexanone (\jIl/).( ()( H 3 , b.p.„ iiO, In’ . 

Alkalies bri'ak it up into ai-etvl-caprcuuc acid. It can hr .!lk\L,u,i 
b\- nuMiis of sodium and alk\ l iodide (('. ioo(». I. JSJ). 

3, 6 -Methyl-acetyl-cyclo-hexanone ( oH.O 0 (( 0( ILi, i* p 

ijj d . K^oi, 1. osp. 2-PropjonyI-cyclo-hexanone ( „ll„n ( di ji!' 
l).p.., uyj . is formed by nuch ar syntlu->is fiaan z-ketoiiom li- , .[,r 
and X.t etli\'latt‘ (('. i<k)<k II. ho). 

A^-Tetrahydro-aceto-phenone ‘■"•' 81: o". '’ 1 ' 

from the niiroso-ehloride cf eth\ li<lem-ey(it)-li( \ane, .uul by tiu ,i, 
of a('et\ l ( hluride .ind AK'lj ujxtn e\-elo-he.\ene. (b\ime, ni p (,(, 
(('. loio, I. I7>'5i. 

4-Methyl-A*-tetrahydro-aceto-phenone, bp. 21 \ . An iv.uimi, 
4-methyl-A‘-tetrahydro-acelo-phenone, b j). joo , ha? been <ibi.ui, .1 

by the oxidatinii of ^ lerpineol {.\. 324, 8(^). 

Irene (formula beiow>, b.j). 144 . l).,o o o.io, ,a p • !l . ' 

obtained b\’ Tiem.uin and Kru.eer (li. 26, friun tlit .;l,.r!. 

oil of >o ( ailed \ i<»lel rout nf Ins fii>riiitnui , Ins i^c^rnuniu >. .n; 
Ins paiiida. W'h- n diluted, u p..ss,s>rs an intense Miiell ut 
On l.'oilnu,' with Ml and P, noii<- splits olt water and forno u. 
a hvflrated iiaphthal' iie h\ druearlxui. whi' h < an l>e biok' n up 1 \ 
a rir^ of oxidations mto delu<lro ireiie. irepenoiie-.li .nui in- 
(.arltow lie at id, ion-:reL:» atr-trii .irboxyln ainl, and dinietli\ l-iMiii- 


|)hthali<’ .n 

id : 







( ity n, 


• H,/ II. 

( 11/ II, 


1 1(,' li 


( ( H 


< ( 1! 

( ( 

il 


( I 

!! 

tl< ( II ( 

II 

* li< ( IM It 

. IK 0 / 

( II 


. IK ' 

i 11 

H( ( li ( 

lb 

III ( II c ( H, 

IK 0 / 

( ( ( 

»dl 

< 

> ii 

( 11/ H 


( 11/ H 

(< » ( 

II 


llM i < 

1! 

Irurp- 


Ion. 


[lone 


IM 





tri( .irlxix 

>1.. . 

.11 t<l 

luaiiu I iiil 
.P !'l 

i.ii.i 

a-Ionone, b |) 

13 1-7 . bi'>i 

, and ^-lonone. 1> P n, I '7 

I bo 

op44j (In 

rnanri 

. li. 26, ; 31. 

Ko.Sp iMissess 

an 

lllteliu' 

inlll 

of VUjlet’, « 

IomIv 

apiuoar hmr,' lh.it 

of none, 

and 

the 

.lie then 

■leir 

made on a 

l.irye 

^eale. Tln’ir Oi « Ullem e III 

Ihe 

V'K 

el.lhle’ klll.n 

ilelll 

li.e> not ye 

1 be* II 1 .tabli'.bed with 

1 ef tainiv. 

Thev 

ale follll"! 

i la 


i ondeiisatioii of a and fi < y elo eitr-d with acetone and sodium elli\ l-‘t' • 
or by inversion (A pa-urlo ifinrme |)v means of e«ni< eiiliated sulph'"'' 
a( id, pliosphorie acid, or by lieatm^' witli afpieous salt soluli''“" 
if/r under pr^ssurr (( . ir)o5, I. , I 

In the latter (,tL>e wi: obtain a iiiixtuie of various (piaiilibo- “ 
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, 1 - and iononi'. thr formation of \vlij( Ij c.in Ij(‘ cxplaiiK^f] ))\- tlio 
sufci'ssivi' altacliiin-iit and rc)f( Uon of water : 

( i(, ( n, 


(It, .11, <11, .11, 

.. ^ ' on 

il( ( ll.( II ; ( IK OiJI, II j ( n, ( n ( IK (,< H. 

Ii / H , n ,' . ewi ;. n , 


n,' ( .( H :< II ( <« 11, 

n,< . IK, 

('ll, 

< II, < n, 


< II, 

I''- 1. -n' IK 


' l>i 


I 

j H,< . IK II < ||. Mi If, 


II,' (.<11, 


< II 

,1 ! 

Till' pKiido ionone In'drale, a“^Num<•d ;k an iniernie<Iiate predurt. 
has Iteell isolated l'|o(», II. liie < ole'tltnll -n ut the twi) 

ioiioiK'^ follow.s from their dei om]H.''iiion piKtliKt": a-ioiioiie ;,'i\'i s, 
on oNidalioii, dimelh\ l-adipmi< a< id : . - aa-.lin)e(h\ 1- 

adipiiiir ai id. 

( 7 ) K Vl»Kn-ARliM.\ll<- < .\UHoXV! I< Ailio. 

.\tt.u hed to the h\'dro arom.iti.- h\ dri i .irhen-'. ali dliols, amines, 
aldelu'des, and kototus are mmieroiK hvdio .irimmiiiK all ow in' .n ids. 
Ill addition to the simple <aii'o\\ lu .a ids. m\\ .md keioa'.irho.w Hi' 
ariils are .dso known. ^Jnknnu .ind i/a.o.'a a. ,,/' I < lenc t" tlie lii'st 
class, while in the sccamd elass we find sii. . na, vi;, , nn, . si, j- and other 
inipoitant ki-tune-earhowhi esters. uhi. h .ne of nr. .u \aliie in tln^ 
s\iitli< sih of the siinph' h\dro-.irom.itii dt r;\ ati\ < 


I. lIVl'Ko .\KCMAII< MoNiw ,\Kia >XV! 1 .\< 11 

A direct introduction of the taihowi cn-np u-io ilie niuKiis of 
ludro aiomatic suhstain es < an hi* himmlil ah.mi i \ tin- a. iii-ii of 
upon the c\ do hewl maiinesjum h.iloi,ls • 

.,,11,. I o. II „,'oaid M, Ji. 

Ihil the transposition of halo^juiM \ < lo In \ .n< s wnh Ki N or Na 
IlUllnnic ester eitlier do«'s not succeed .It .di. cl K macciicmu', sii](;,‘ 
' lo hexeiies are mostl\- ftirmed and 11 hal< :ds sp’m ,m 

^ BMethy]-cyolo*h6XAn9>l'>cArbox7Uo icid ni ;i m n i’ k 40. .'"' iA 

"M' 1 ' . l^l; 41. 

li.jui.i. 1*1'. -'lO ^ 

li,|niU. i'l' 

m j' I O’ . h ]' )'■ 

nil' I'i'o. 

li^iuul, 1' p .isi 

in p. , 1’ p *,si 

liipiul, bp. iM 

in p. uo". 


wans-Hexahydro-o-toluylio add 
cis-Hexahydro-o-toluyUc acid . 
Htixahydro-m-toluylio add • 
'•Hexahydro-p-toluylie add . 
/ -Hexahydro-p-toluylic add . 
2. ^Hexahydroxylylio add 
^Hexahydroxylylio add 
2'8-HexahydroiylyUoadd 

'»* 5-Hexahydrotylyiio add 
^«xahydr(Hminini4add 
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Hexahydro - benzoic Acids, hexamethyiene - carboxyiic acids, 

naphthenic acids, hav(‘ Iven obtaiiuMi l)y the of l)oilin/:; lunvl 

or rapryl solutions of l)on/oi(' acid and its lioniolo/^iu's with nict.ill], 
sodium, or by rediuinij: the solution of sodium benzoate with s()i||i]i,| 
in an atmosphere of ('O^ (H. 24 , iNt)5 ; 25 , So far as ju. m ih 

expeiu'iue warrants, thv‘\ are iMunerit' and not uhutii al (lb 27 , 1\, i,,- 
i<)7) with thi' '* natural naphthenie acids ” ocenrrin/^' in the oil 
issues from the t-arth in and abotit ibiku. Just aS fatly ai ids ha\ i I,, , a 
prepared from malonic acids, so hexaineth\-ien^‘-monoc;irbo.\yli( a(i,p 
have been obtaiiu'd by heating; h(‘xamethyiene-i , l-dicarboxyli( .imK 
The latt(T bodies havt' been pre])ared svntheticallv. 

The hexaTn(>th\ leiu“-< arboxvHf acids an' weak acids. Tin \ an 
n'<luced, when lu'ated with h\'dnoili<- acid, to hexahvdro-an.iii.itii 
lu’driHarbons naphthenes, containini.,' a like number of ('-atoms m 
the molt;cule. llenct' they are also desi/^nated as naphthenie ands. 

Hexahydro-benzoic acid, naphthoiie acid ( „ll„.( O.ll, melius , m 
2S ’ and lM)ihn,t( at . r('«tilt'> from the reduction of Ixai/oic ami 
giA'--tetrah\-dro-ben/oic add (A. 271 , .U)i), p (limetlu l-amido hm/,,], 
acid (lb 27 , .ind c\ clo-hexanol-i -« arboxvlic acid (lb 27 , ij;i 

aUoJ>y heating hexarneths T ne- 1 , i ohearboxvhe .nml, and from dildin 
bromo-, ami io<lo-<'vclo-hexane with Mg and ( (),, (lb 35 , Ttn 

caieiam sa// (( 7ll,,().lt.,t a • sll,!). I'lie niethxl ester boils .it iSr. 
Th« ethyl ester l>oils at lu-f . uml the amh/c|iielts at 185". 'I'he < lidriib 
boils at i-'C (H. 30 , lull). 

The ,u ids are prepared parih- bv the reduction of the ('orrespondini^ 
lx*nzol-( arboxylic acids, and partly by the action of Mg and ( O, u[)(in 
the halogrn-cv< lodiexam s, llexahydro-o toluic acid is formeil lro:ii 
2-methyl-cv<'lodiexane- r . i -a* i tyl <'arl>ox\ lie <-ster and i.i ik ar- 
Uixvlm ester. The Inpiid ( i'.-a< id has be« n obtained by redm tmii nf 
Its broftiine substitution pro<lu< t. Fhe li*piid p hexah\-dro teluii 
acid has been obtaimsl from tropdideiie-carbo.w h<- acid (/. pr. i 'h. 

57 , 102 ; Ib 32 , ii(>7 , ('. H. 'M;). 

a-Monobromo-hexahydro-benzolc acid, melting at (>1. ami a-Mono- 
bro»o-hexahydro-|htolulc acid, rm iting at 71 , are produced b\ .i-nns' 
with bromine upon the (blondes of the « orrcsjHinding hexah\ dio ,n i(b. 
I'Tom hex;di\ dro rn tohm and lwt» isomern monobroruo-dnn .divc^ 
are obtained, im lting at ii-S ind l.jj ' resp4-< tive|\- (lb 32 , iP'; . 

a*Amido-hexahvflro-|)enzoic a(ids have been obtained by action 
of ammonium cyanide n|)on c V( lo-hexanones and s;iponilicatioii of the 
resulting a-anmhe-at id nitidc'. (Ib 41 , 2925). 

‘ a-Amido-hexahydro-b«nzoIc acid ( ^iiio ( (Nll^jt ()( )H. m ic 
Hexahydro - anthranillc acid, o - amido • he xahydro - henzoie a, ' J 
NHji2d\,H,,,.( ( tjll melts with <lecompc*sition at zy.\ '. It is ('711110 
along with pirnelic ami liexahydro-lM-nzoir acids in the reduction "1 
anthrarnhe acid with Na and arnvl alcohol (Ib 27 , 2470 ; A. 295 , 1S7). 
Hexahydro-m-amido-benzotc acid, m p. ethyl <ster, b.i).,i ibl - 
from rn-amido-ben/oic. aci<l by reduction with Na and ethyl- ' 

alf(»hol. together with other iMnlies (A. 319 , 424). Hexahydro-p' 
dimethyl-amido'benzoic acid (ib 27 , 2^41). 

I derivatives of o-amiflodiexaiiydro-plicnyl-acctic arid and pro|>i'”’" 
acid re sult on oxidising <lekahy(iro-(|uinolin compounds with potassiun 
permanganate. 
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Octohydro-carbostyrll ‘V.,. rn.Itins at 151^ is poisonous 

(B. 27 , T 472 )^ .Nnincrous furtlKT ami.lo-ryrlo-hoxane-carboxylir acids 
have been ol, a.ncd from tlu- ox.m. s of cvclo-boxanonc- and rvclo- 
|".xcnone-cartmx>d,c ester l)V reduction w,tl. \a and alcol.ol (B, 40 . aidy) 
,, ‘f*';*-D'«‘'ff ;he*“hydro-benzy 7^ 

«!!,„( toil, in p. loi , from ooli,ulivld.e,i/vl-ai,iine-carl)oxvlie 
acKl by reduction witb sodmm and amvi-al, ol,.,i; liv heatina with 
alkal.es ,t IS transposetl into the more st.onslv l.asi, , lietam-like otlv 
, is-and wli.eli is easily d. eoniposeil into dietbvi-amine and o-methvlol- 
hexahydro-benzolc add HOt H,,.('„|[,„r(,(,ii; liHflatter 

acid, on hoatiiig, /.mvcs ht-xahydni-plitlialidc (\U 

ihi). 

I f ir hexahydro-p-benzyl-amine- 
boxylic acids, see A. 310 , iSt). 

Tetrahydro-benzolc Adds ea,, b,. obta.ne,l from tl.e monoxv- 

aml moiiobromo-eyelod,exam-earl.oxvbc aeid> bv st.litlinv oil If I) 

or lllir, and also by the red.., -..on of tl,.. l.en/oi,' ae'nis alid dll' ydro' 
benzoic acids (M. 26 , .457). 

A'-Tetrahydro-benzolc add , n. ; m p. 29 b.p. 

2^0 IS formed from a-bronio.|iexaliydio-b,-ii/'oie a, id and from A*’Sli- 
hydro- hciiZfMc acid. Ak.) from A*-tetraliVflro licii/oic acid bv boil- 
ing with alcoholic potash (H. 33, 155). 

A“-Tetrahydro-beniolc acid, f>ni:olnnu- uaJ ( n, ^ Vh 

'■'Ml is a li.iiii,l boiling al .-.Jt (A. 271 , 2,i |: B. 27 ^ "‘lyi)"’ It is 
lorincd from benzoic acid. 

A'-Xetrahydro-benzolc add i ii [[1 HI’ ' '"C ■‘'’"“t 

bl . b p. 247 . from p and -t-bromo-cy, ln-be\an, -,'.itboxyli,' acid, 
‘‘■X )\ the aition of t() and .Mg upon A -broiiui-cvclo-liexene (C. 

1 . ; lA 43 , ifi^p)). ^ 

■ir follnwing ^sf vvn are known, vtjtlnch 

hfiYvb • *c^I*a*^**^i various bit>mn»mtth\ 1-cvclo-hexane-car- 

• by IlHr, regrneiativ(‘ by im ans ..f (juiiiMhu, pyndin, etc. : 

^'-Tetrahydro-o-tolttic add < < H, 

C\\, (M, 


O) ■'> (A. 300 , 
and p-diethyl-benzyl-amine-car- 


‘^’•Tetrahydro-m-tololo add 
‘^■‘Tetrahydro-m-toluio add 
‘^'•Tetrahydro-m-tolnio add 
^‘■Tetrahydro-m-tolnio tdd 

A'.' 


Oil, { H, 
cn, ( i( II,) 

Oh, < h, 

( H I (( II,) 
O h, ( h, 

( H,( H(C H, 
Oh, an 


''•»‘‘«hydto.p.toha,«id""yiIbHI’ 


* 0 . n) 05 , n. 767 . 

A 880, 159 ; C. II ej: 


• ‘‘^ 5 . H. 767. • 


t ( H, 

(' ( 0,11 

in \y 

>7,1 


) rii 

0 ( (VH 

IliJUJci 1* J\,, 

150'.* 

^ H 

Oh I f i,h 


r 10 


( H, 

Oh c 0,11 


bp 100 


0 H, 
0 .c'O,H 

ncp. 



a H 

0 ( i'jH 

m.p. 

1 vy\* 


(H. 

-Oh ( o,h 

in p. 





*C. I'X'"). 

1. 172 


’ C. I '>00, 1, I ;o. 
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The and A’-tetrahydro-p-toluic acids and the A'-tetrahydn, 
m-tohiic acid have been split up into their optically active constitiunt, 
by means of their bruciii and strychnin salts. Starting from A--t( tia- 
hydro-m-toluic acid, syliYstrow and can'cstrene [q.v.) have been limit 
up, and. starting from A‘*-tetrahydro-toluic acid, a-tcrpineol and ,//- 
pcntcnc (see below) (Perkin, jun.). A'-Tetrahydro-2, 6-xylyllc acid 
m.p. qo (C. iSqq, II. 3S7). 

a - Cycle - geranlc acid, 2 j\q-lrimi't}iyl-\'‘-tetrah\’dro-hcnzoii ,,j;/ 

cl!, -I'lr't), ' Of'", ("rmed, 

with the isomeric /^-cyclo-geranlc acid, m.p. 04 ', from geranic ai id widi 
concentrated sulphuric aciil : its constitution is proved by its disim, i^r,i. 
tion into a-acetyl-dirnethybadipinic ester acid, and /J^-dimetti\ i ,idi- 
pinic acitl (B. 31 , SjM. ssi , 33 , 4713). A’-Cyclo-geranIc acid, j, i., 1 . 
trimdhyl-A'-U’trdhydni-henzoic acid, m.p. (a) ’jtc\ {^) fniin (i\v> 
dihydro-c\a lo'geranic acid, used for i)reparing A‘-< yc!o-( itral (p, 41^ 
2ot)<>). h'rom the c.yano-hydrin of dihvdro-iso-aceto-phurnnr we (.lit lin 
by saponification ainl elimination of Ifjf), a 3 , 3 , 5 -trimelhyl-tetra- 
^hydro-benzolc acid, m.p. 140 .bp., , CS4 (f I 1245). 

Dlhydro-benzolc Acids. A’ ^-Dlhydro-ben zoic acid 
t'H ni nt ‘ ^ P- ‘^4 • priHluced in the oxid ate m . f 

dihydro-bcnzaldchyde, boiling at 121122', with silver o.xiiii A 
different dihydro-henzoic acid, melting at 73'. is ol)tained fiom A,- 
tetrahydro-lu n/oic ai id dibroinide (B. 24 , 2022). Dlhydro-cumic acid, 
p-iso-pr()pyl-dihydr(>-h(-»z<Hc acid < 4nj{p3ll7)( ( )OH, m.p. 130 1;;, 
is formed wlieii no{)ic acid, an oxidation pro<lui t of is 

with sulphuric acid (B. 29 , ip2<')- 

Ilcxa-, Tclra-, and Ihhydro-pkcnxl Aliphatic .Icn/s, Hexa- 
hydro-phenyl-acellc acid ( ,H,, ( Ilj.f't M)H, m.p. 33 , b.ji. 2.) } , li m 
cvclo-hexvl-maloni< acid or from liexahydro-lx-n/yl chloride and I'niiiic 
with Mg and f O, (Ik 40 , ioti;). Hexahydro-phenyl-proplonic acid 

( ^H,,.(Tfj ( lf/'(H dl, bp.,, 1433 from hexahydro-ben/.yl-inalonii .e : !. 
Amide, m.p. I2(/ (B. 41 , zh-jiq. 

Tctrahxdro-phcnyl fattv acids are forme<l by detaching w.tti r Imhi 
the corri>{)ondmg i, i-< yi lo-ln-xaii'd fatty ands, «)r their e>t'i>, k- 
tained by the action of bromo-ahphatic esters and /me upon (\il"- 
hexanones. A<cor«lmg to the dehy<lratmg agents used, wln tlm Pd':, 
and IIKSOi or acetic anhydridi-, we obtain (‘itlua the ring-nim itui.itol 
ryi lf>-hexene fatty acids <.r the isomeric ryclo-hexylidenc fat tv .n kP, 
with sr/mi-cyclic (jouble-binding : 


( n, 


(U, ( tr, 
{ B, < ft, 


< ( If ( a ipi . 


p II ‘ I** ^ 

"* (II, (II, 'll,"', II 

1 ^ jj ( B, < B , ,i^( ,131. 

1 , 0 ,^ I Clj ' " 


<11, 


I alkvli' 


oiitain 


On heating. W/i s^Tiesof acids split off (!(),, tunl change intu 
dene-cydo-hexaufs (A. 366 , 255). 

P'rorn tin* easily synthesised eye lo-hexenones we immediatelv < 
with 7 Anc and bromo-arttir ester, instead of oxy-acids, ( yclo-licxa<li' ' 
carboxylic acids, which probably mnlain both double linking'' \ " 
ring, and which, on heating, split off CO, and yield dihy<li'»*'’‘ 
derivatives (A. 323 , ij6). 
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A'-Cyclo-hcxene-acetic add .j.s , „„ ..xi.lati.,,, with KMnO, 

probably forms Inst an al(U-by,le-k. to,ii,- ari.l A'-ar.-tvl-cv. In-rM-nlcn ^ 

(B. 42, 145), ami tln-n A-cydo-hexene-acdic acid, m i. iV see ' n o 
II. 2140, 4-Methyl-A'.eydo-hexene-acetic acid n 42’ (( 0, r? l' 

3 W,). A'-CycIo-hexene-iso-butyricacid,,np 7 “ ' '' ' ' 

Cyclo-hexylldene-acetic acid (( il.,),, ; ( ; ( lu o u m i, r,.' Th,. 
4-methyl-cyclo-hexylidene-acetic acid, m, (i„artive) has cHal 
thcorencal inter, sin, witliont ,„nla„i,nr; an „nsvm.',;art)„n atom 
It tail be spilt up, liy iin aiis of its lirm iii silts, ml,, tw.', oplicallv artive' 
mnr,,rns,imer,,i a,a,ls, in.],. Wl, -Hr. The aeitjs owe then 
optical activity to tin- exist,-n, ,- of an , nantioti,.|,ic mokcular structure 

In fact, the niokriile of 4 -niftliyl-rycl.»-li< xylificnr-arctic ncid 


(If, 

II 


(II, 


(II, 
( H, 


n 

( 0,11 


' II, ( H, 
CH, ( 11^ 


( ! f, 


111 wlm li the links 111 the plan.- of th,- ,,ap,-, a„- imh.'at. -l l,v s„|i,l li,,,,s 
ai„l tin- links at right anyl,-. p, the p.,p,-i bv .loti,-,! Inns funtains n.i 
plane of syinnn-trv ; 11, olh.-r wor.b, obp , t .nnl nminr nnaee .an be 

broiiglit to coincide (A. 371 , i.St) ; rji ;i 1 m. Vu], 1 .). 

1, 3-Methyl-cyclo-hexadlene-acetic acid ( H ( il i HdOil m n 
171 , fr()m d-ini‘thvl*eyclo-h(‘x» ii<.nf. ’ ‘ ' 

1,3, 5-DlmethyI-cyclo-hexadiene-acetic acid (< 1 1 j,(' ii,( h ( o H 

m.p. 151’, h.p.jj 170 . from tlivi-. wlodi. x. nniie ' ‘ ‘ ’ 

Hexahydro-phenyl-proplolic acid ( .ll„( ( < nJI. l, p.„ i p, , iVon, 
lu Xiili\dro*plH'nvl-acctvlrin‘ sndiuni and ( ( ) . ,( jl )^,sl UpY-i 
hydro-phenyl-tetrollc acid ( ,11,,-niA , ,UI, p. '-V.'fr ,n, “ elo! 
Ilfxyl-illlylenc (C . K^Io, II, ' ^ • 

" -Oxy- cycle -hexane -carboxylic 
acid, ,i-oxy-hexahydro-beniolc acid, , ,,(n../-i-.,„/,evv/n „c„i 

(H, 'on • ‘'t i''(' . i', foMiiul when cvilo- 

l|V^:mone, m ether. ,s trentnl u,ih piuss,, and hv.lroehlone acid. 

• n. iSCxj). a-Oxv-j-inrthvl . V. lo-he\ane-t'arboxvhi' and 

;r. anti .pOxv-cvclodiexam-ear- 
Mhc adds are ftmneti by rethutn.n the i.wdun/tue aeid> oi the 
aei.ls with s..in,m an.l .tle.-iml. I'hev u^indlv 
^oir in cis-trans-isoineiie f..rins, ,,nt ,-! whu h the . i^-IoMn> of p and 

(bmiVr^ oi-:lv info lacttuies with 

oiniiiiatioii of water. 

'a-mnv,fi,--„.e„-/,.-,,:e,;- .irii 
III .le-rdl- when nitrons acul acts 

carlllv' and bvietlm me: t’D-ki to-lu^xanu•t!lvlene- 

&^^‘^ 2^^ " 
f‘Uned 1 ®cld, m.p. ci^- \ \2 . tian<- uo , is ob- 

^Icohol /u oq' ni-i»xy-lH n/«'ic at id with stHliuin in etli\l 

Hexfthua ^ ' I i.piM. 

carhowad m.p. iJi from i. .pcvcKoluxanonc- 

2- 4- d'’'.' h ‘ 

^^‘en (Dht-Ii ^Metliyl-S-oxy-cyclo-hexanone-c&rboxyllc acids have 

from the rorrespomiing oxy-tolmo at ids (b. n)io, 1. 270). 
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3 - Methyl-oxy-cyclo-hexane-carboxylic acids, ris- m.p. 140"^, tim- 
m.p. from tlu' rorrtspoiuling kotoiiic acids (('. I. 172). 

4- Methyl-4-oxy-cyclo-h0xane-carboxyl!c adds, m.p. 15C. km 11. 
m.p. 70 . from i, .}H'vcl<)-hc.\.moiu'-caii)o.\Niic t'stcr ami CH., Mi.^! (( 

i()op 1. IhOf). 

Oxy-dihydro*cyclo-geranic acid, <)-o\y-t\rlo-i;(’rii)ii(>liini'-L<irl)o\Yii, 
ack/ (11(011) J I JcV)*'* (11(0,11. ‘O- (a) m.p. i }5 Ir.iii - (,j) 

m.p. 155 ', lactone m.p. 5S , cis- (^) m.p. 15^ . trans- {fi) m.p. , h 
formed ill two stfreo-ist)meric pairs <-a(li l)y reduction of iso-plmiuih - 
carho.wlit' ester with Xa and alcnhol. By the actinn of dehydi.itm^ 
ai'ents, all nf these pass, nnnv or less easilv. into A '-cy<'lo-^'eraiii( .n 1,1 

(A. 366 , 151). 

3 , 5 , 5 -TrlmcthyI-hexahydro*sal!cylIc acid, m p. iSo \ h j) j,, 

from trimethvl-/^-keto-he\.nne(hvleiu‘-carl)oxvlic ai id (C. H)n ;, 11 -,ni 
Hexahydro-dloxy-benzolc acid is obtained from A'-tetr,di\d! 1 
ben/oie (hbromidt (.A, 271 , 2^0). 

Dlhydro-shlkimlc acid, hi'XiihvJfo-trioxy-hrnzoic ac\d (Hn)^( . ii 
('()., 11 , m.ji. 175 . results when '■hikimic acid is reduced with sikIihih 
amalgam. 

Quinic acid, ht-xahydro-titriiow-hinzoic acid (HO),.!',.!!;.!’* )Ji, 
m.p. i(*2 , optit allv active, is present in cinchona bark, in cotfee br.nh, 
in bilberrv. and, in >niall (juantitie>. in hay and ‘'Ui'ar-bi’et. It is oh- 
tained as a seo.ndarv pi'Mlm t in the preparation of tphnine. b\' ex- 
tractin,i,' the (juinia l)ark. When it^ealciiim salt has been punlied liv 
rccrystallisation, the ai id m liberated bv oxalic acid. I’jion liistil!,!- 
tiein. the ai id !)reak> «lown into ph»-nol. hydre>((uinom‘, be-n/.(»u' -e i !, 
and sali< vl-aldehvde. W lien l>oih'd with water and leail peioxidi it 
(fiances to hydioquinorie, uliile m.tngamse peinxide .ind suli>liiirii 
acid convert it into tjumone. l’rofo-< .itcchuic acid is formed when it 
is melted with (.uotic pot.t'.h or sod.i, bernieiits decompose (aiciiini 
(juinate into proio-< ,iiet him .n id. If air is e\< Imled while the fi iiin ii' 
tation takes pl.n f, the pr'>dm ts ,ire f..nnic ai id. a( etic at iil, and I'l"- 
pittim: at nl. Ouini« a* nl is n <hn 'd bv hvdriothc at id to beii/on .n id. 
The calcium salt has tie- formul.i (< <i ; itdld). Hie methyl 

ester, m !>. 120 Amide, m p i >2 Tetracetyl-ethyl ester Gli; 
(G.C()( H,)t.CO,( i.kS 22 , i.C»2). 

Inactive quinic acid o ptotlmt il when its lactone, tjuinide, is boihd 
with milk t>f lime. Calcium salt (C;H,,(),)jCa t .|HjO. 

Quinide f HI,,/ b. m.p. !(;>( , optn .rllv inat tive. results uptai In itni.s 
ordinary »»ptitMllv at five tjunm at itl tt» 220 2dt» (B. 24 , l2i/(»). 

Dloxy*dihydro<shikimlc acid, hcxiihydr(f'/>cnla(ny-hc>i:»u <( c 

(HGjjf ,H, ( melts at iV» with tin' elimination "I watn. o ’j- 

tiptit ally mat live, .intl is t»|)tameti (r‘»m tin* bromo-lat tone, im Itmk 
2;i5d wlm li is forrin-tl in the at tit»n f>l baryta wat«’r (B. 24 , I2t) j) 
dibromo-shikimic at itl. . , 

Shikimic acid, Irmw trirahxJm lu-nznn acid (IB 

rn p ra y , Ota ur-. in tin- fruit t»f ///n mm r(’/ii;itiMtm. Its ^ 

protlm Is, thhvdrtt ami flit».\v thhvdro shikimii at itls, ha\e 

prex itjii sb. tlev ribetl, • jj 

Hcxahvdru oxv-phniyl haltv /iritis -1, 1 -CyclO-hexanoI-acetiC ^ 

< 6^10 ; < «>H)4 II, f 0,11, rn p \ I. A-lIethyl-eyclo-hexanol-aceu 
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acid r'H.i.r slf,, : < (()I 1 ).( llj.r O^lf, a-ruid, m.p, 141 ^^ jS-arid m n 00 ° 
1 ,4-Methyl-cyclo-hexanol-proplonlc acid < ll,.r : < (Ojiw mni \ 
CO, .11. md)- rii' sc . st-rs arc piodurcd'' by .condensation of 

('Vi'lo-lH'X.'innncs witii iiioino-aliplijil i( < ^t« rs and zinr (A. 360, >6 ■ 365 
2fn). 

Hexahydro-mandelic acid ( «ll,, Ml(Oli,.( ()()ii 
li(‘.\ahytln)-i)li»‘n\ l ar ctaldr hvtlc < yaiiii iivdrin (ll. 41, 

Cyclo-hexyl-glycidic esters lik.* ‘H j o 0.( H.( p p 

and 155 , ar.- formed by condensa- 

tion 011 c\rl<)-!u-\anones ami ( lilora.viir esteis or < hloro-propionic ester 
with sodium «‘th\ Iate. 


Tilt* f^dycidic at ids jtrodm <*d by saponili.-ation ea-ilv break np into 
CO.^ and aldehydi ^ or ketoms (( . i(,ot». 1. i |j ; ; i(,o~^ I| 

Kcli) hvdro-mtnwiarhoxylt, Amis, i . 2-( ytT. ht xan’tini'-carboxvlic 
acids and tlit'ir t -ters are pintbicd (i) by evt lit a< i to-acetic-('ster 
condensation of jiimelinic e^tt r and its alk\ 1-snbstitntion products bv 
means of sodium (A. 317. j;i ; (ji from t vt lo-li- xaiioiie oxalic esters, 
the ( oiulensatioii protlm ts t»f ihe < \ a h> hexanom-s wnli oxalie I'stcr' 
on heatin^^ with rejet tion of t arbtm moiioxitle lA. 350, 21 1) ; (p bv 
the action of sodium amuh* and ('(>. upon cyclo-hcxaiiones in ether 
sohilion (('. Kiio, II. i;,7S). 

1 . 2-Cycio-hexanone-carboxylic a. id ‘ 'l.p ( H co.n, m.p. 

^0 , with rejection of ( O.^. I In* eth\ l ester boil> at 107' (ii mm.), 
and isformt'd by (he above methotls. I.ike tin* /^-ket(^])entamethvlene- 
carboxylie t'slt'r, it is a <■•> » lu analogue of at i to-acetit' estt r. It is 
liroken up bv dilute Miljdmrit aei-l into r \ a lo hexanoiie. and by boiling 
with aleohoiic inttash into pimelum at id, W itii sodium alcoholato 

anti methyl itulith* it givt s l-methyM, 2-cyclo-hexanone-carboxyllc 

ester, h.jc m.s , It is split nj) b\- ah t>h<>h« potasli to a-nietli\ I-pinn*- 
liiiic acid ; with amnmma (In* 1 , c\ t h* hexammt arbo.x\ Ih' ester 
protlutfs tetraliytliti-anthiamlir « ster ‘ ),dv. m.ji. 7.^ (A. 

317 , ()j). Speeial interest attat hesto tie 4 -methyi-l, 2 -cyclo-hexa- 

none-carboxyllc ester j < Hro.i ,n,. b.p.,, u p . fn.m 

^ inethyl-piineiinit' ester or i . pim tli\ 1 cyclrr-hexanont-oxalic t ster; 
with stxlium and iso-pio|)yl itnlide n ,i;ivt s 4 -raethyI-l-iso-propyl-l, 2- 

cyclo-hexanone-carboxyllc ester < h,( He l),p 

, " ''CH, ( O \( tv , Hi ^ 

I ' , troin which, bv sajxmilieatnm with tlilute sni|dmrii acid, mclhcuc 

k'nnerl (A. 342. loS). 

3, 5, 5-TrimelhyI-l. 2-cycIo-hexanone-carboxylic acid, m ]>. in'" 
I'd 1 dcrtnn|X)sition, is ft*iimal irom <lih\ dia* loi acett'-j-hiuonc by 
•<aiment with COj aiul Na m ether d ■ iot>2. !1. 17,721. 


1, 3-Cyolo-hexanone-carboxyUc acid kH,v | Jj | jj* \ H t tbn, m.p. 

boif terephlhalic acid In healing (t> iiV ov by 

iiig With waiter, <ir by o\idatit>n td m tt\v hexalivtlnt bi ii/thc acid 
loo.^' r ester wilji stxlmm bii hromate (H 29, 1\. sst' : t . 


*‘®»®*®*l»M«non*^boxyllc acid 
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iii.j). ()S\ is formed s\nthetie.ill\- l\v llw' .letion of a('eti(' :uili\ 
u[)oii a, y. t pent.ine-lneari)o\\ li<' ac'id and sn))se(|ii(‘n( distillatidu 
The a( id is iisefyl as a startinf^-point for (he ss ntlu sis of a-teri»iii, (,| 

and di|HMitene (('. I. loSj). 3-MethyI-l, 4-cycIo-hexanone- 

carboxylic acid, m.p. »).} '; see T. i<)0(). 1. 17J, 

Nnnierous y-kt‘lo-earl>o\\ lie aei<ls have Imtii obtained l)y Kdiiun,' 
the eoiTespondiniLi i, |-evi-lo hexanoiu- ( ari)ox\ lu cstris with 

and eolloidal palladium (H. 42, 2-Methyl- 1, 4-cyclo-hexanone- 

carboxylic ethyl ester, h p.,^ uS , dihydro-lso-phorone-carboxyllc ester, 

ocenrs in two eis-trans isonn rie forms ; a-fonn, m.j). .pt . b.p ,, j , 
form, liipiid, b.p.j^ i.i/ ; and the free .u ids, a fnrm, m.p ij - 
/^-form, m.p. iii)'. are prodnei-d b\ oxidation of the oxy-dilu lin, 
t'\ ( lo-pa ranie ai ids. passmi^ into tin- trans forms of these .nid, 
rediK tion with so<lmm and aleohol. 


1-Acetyl-cyclo-hexane-carboxylic ester ^ J [[* . 

f).p. _■ |i ' J.ps . i-' loiiiied frnm i , dibicm*' priitaiie and 'Midinni .m . e 
aeetie . ^(er , on boihia; with .dmliolh jvotasfi it \ ields fie\.ili\ ,!i,. 

.K eiii pheiiniie ,!». 40, ’.opy- ^mnl tilN', we oltiain 2-niethyl-l-aceiyl- 
cyclo-hexane-carboxylic ester from i , y dibrunio hex.me ,ind 

a* eto-aeelli- eN’rl' (Iv 2 t, J . 

Hexahydro-benzoyl-acetic ester < ( ) < di,.! Oj J(., b p ,, i ; 

from he\.ih\«lr" bm/ni. < ■>ter, a<etii este” an<l ^odmm it . io"S, 11 

Cyclo-hexyl-aceto-acetic ester * ^^1,,’ Ifi* II I I n 

r j/* , ol)tani- d in Mn.d: i[ii intiti* > ftoin ludu < \i In lie\aiu and MMiiiim 


.iretei-.e etie . On i ili. 42 , JJ ;j:'. 

1, 2- Cyclo-hexenone- carboxylic acid, ./Vn /r.' sa/a \ / . 

CM,' I |j' I II ('( ojl.mp i„'S . i(> , tin I • r, b p lo ; , fri'ii. !, j 
e\ ( lo la-xanoin- t ai box’Jif • •'t>t b', bioinin.it mn ,ind lejMtioii ot Ki'r 
from a tirnnio I . J e\ . In lj. \.iii.,ne e.ii In e>le[. b p., , 1)1, I '' 
Ijoilinp' with aniline On ht alin^ witli snda lime tin* at id bit .ik^ lij' 
into < (i, and AO v< In hexaiione ( j pr Ch jt, 80, jny). 

Aoi,4-Cyclo-hexenone-carboxyllc eslerslike |.JJ ^ j[ >J 

are nl)tained bv th*- ai tmn «tf sndmm e(h\ late upon .dkylid' le I'l'' 
aeefn ai etie e^fi r With Teje. tmn of nJle ( .irb«»\\ I Kf'M' I I" 
the Ltrmip of pdntac nlin e-.ter i\ n|. I and < an therefore, like the l.llf' I. 
be .dk'v lated With sodium .d( oholate ainl alk\ 1 iodide. The estei^ "i . ui 
III a ti'-ntr d form nnolnble m alkali, and an .n id form soluble in .ilk 
liv mean > of s<^dmm ethvlate, the former ma\ be Iraiisfoirneil ml'' il" 
lattfT Kedm tion with hvdrop'rn ,ind eolloidal |)aliadinm pi'd""^ 
r, .( ev' lo h' X anone (arboxvln • sters Tln' < yi lo liexeiione < u 


adds f amily break up mfo ( Oj .ind A^ ev< lo hexeiioiie^. 

2-Methyl - AO|,4-cyclo-hexenone-carboxyllc ester 
‘'I'M 're. fn.in .nehvlHir nMnl'-, .h"I 

s<yhtirn-aeeto aertir ester, or bv the a< tion of sodmm ethvlai' "1"' 
melbylef!e-bl> aeet<»-aeetir ester (H. 30, b p) . 41, 0 • 6v ■" ' 

of bromine and rejection of jffHr if \ iMfls n niidlivl f' ''''''' 

arid (it. 38, ()fo). ^ i tui’ 

2, 6-Dlmethyl-A^-l, 4-cyclo-hexenone-carboxyllc ester, b p » 



HYDKO-AKOMATK: I)I( AKISOXVI.k; ACIDS 

4/7 

from (‘tliylideiK'-his-acolo-act-tic ostcr (A 342 m Ten 
u . .. CH Cfc'iT \ \ - ^so-phorone-car- 

I.^O -140^ IS formed 

|,v uUacliing so.liuin-aa t.,-ar,.tir .-st.T t„ iM.-picpN li.l,,„.-a,^■to-a(■^tlc 
,st(■r. On saixaiilication, iso-plioroiic ■ .,,,,1 r, ,? 

wUh sodiun, and alndn.l, a nuMnn- of ^'anons .In;: ^ ‘ C 

cv<lo-geranic acids. - 

>>>>> 

ClljS ' \cu, CH^CO.C.Il, " '’'’••'"I' d. ||\ ( vdir acctn-a' i'tic 

,sUT a.n.k-nxation, Iron. y-is(.-],ropylid,-.,, lii,„ , |p 

\5.Dimethyl-A'-1.3-cyclo-hexenone. acetic ester 

c -^Sd. 


(yclo-hexanc- 
i''t*Kitc'd as N et 


2. Hvdro-aromaik 1 )I< AKHoXVI.IC A( Il.s. 

Hexahydro-dlcarboxyllc Acids. d' jvnd.ny up,,,, ,1,, 

position of the carboxyl groups with leferem .• to .,ne anoiht r slmw the 
behaviour of dialkyl-malonic acids, smii. di.tlkvl-oie, mie acids svm 
a (li'ilkyl-glutaric at ids. and svm. a-dialkvl-atiipu a< ids, 

1 , l-Dicarboxyllc ester and 2-methyl-cyclo-hexane-l, l-dicarboxvlic 

ester have been mad.- l>v tin* actum ..f s.'.iinm-inalonic ester upon 
pciilamelhylenc bromide and metlu l-pent.im. thvlene hromide The 
hce aculs vvhen heated, sjdit oil ( (), aiai Is...,,,.- lieNahv(lio-l>en/oic 
ii'ul and hexahydr(»-o-t.ihii< aeni. 2 -Melhyl-cyclo-hexane-l, l-dicar- 
boxyllc acid ^ lUdii^m, p. i 

(licarboxylic acid and its. steis appear not t<’ h.iw 

21, 745 ; 26 , JJ.pt), 

Cyclo-hexane-malonic acid ethyl ester ( ,Hn < H < (>4 did- - 
, mul cyclo-hexyl-cyanlc acid ester, bp.,, i5> . aiv obtamed m 
<]’*'^*dity from itromo- and lodo t \ t K. hexaia with sotiium-malonic 
* ''h I and cyan-aecti.' ester respet ti\ eh 

Cyclo-hexyl-malonic acid. m.p. 177 , breaks np. ..n h. atini^, into 
2 ’ 4 id hcxahydro-phciu 1 -acctit a. id d i oos, I ! 1 1 -.o!, Hexahydro- 

Denzyl.malonlcester(VI„.( ,11,^ b p ,., 14s isSb 

Hexahydro-phthallc Adds. A. Iki.\.i s th.ot\^H 23, K. 377 ). 

tliM' the sj)atial rcju'cscntatieins t*t c an H.'lt as to tlu- unit>n of 
hvl the jH>s.sibiIit\ of pn'Miu till .ill\ isomeric hexa- 

ro-phthalic acids. The latter isonu iism due to tlie ditlcrtmt 
l^'^'tions occujMcd by the carbt>xyls lek.tiNelc to tlie plane of the 
fniins'*^ ; hence the isoineiul. s .m- tt lined t ns- aiul /r.ons- 

I add. i. j .0 


,iti jfl t \\\u Ji iif 

.imi Its .ir.h\>h.,ii im It-' ,it .iiui I'oils 

tile Irans-hexahydro-o-phthallc acid imlts at J13 , 

. 140 ’. They .ne puulnervl i<»f:eih<i wh. n A' ti tia 

the (jv'V^ rr<luced. Die trails .n id i'' aUo obtained hv 
'•lore s ’’‘^^'^dhylol hexahythip-N n/oic at id I h. eis acid is 

conv 'rl T 1**^ water than the (r.uis .u ul I'lic anhvdiitle of the latter 
^ ^ oy continuous heating at 210 220 into tlu- anh\ tliitle ul 


‘ mm.) ; t 
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the cis-acicl (A. 258 , ’14). The traiis-aeid has Ihi'ii broken nji 1,^ 
means of its (|iiinine salt into optically active coinjunuiits, d ,iii,| 
l-trans-hexali\alro-plithalic acid [a'na | iS-j'" and - 1^-5 in.p. 1;,, 
^83'^ Anhydride, m.p. i<)4 ’ (H. 32 , ,><> 4 ^’)- 

Hexahydro-iso-phthalic acids are produci’d in tin* n dm tion of k,, 
phthalic ai'id and when i. i phexainetliylene-ti-tracaibow Ik ,i, „] 
is heated to joo"' 220'. Tht* calcium salt of tlw ( is acid is 
sparinj^ly soluhli'. The cis-iicid, melting at when heated lo iNd 
with h\’drochloric acid, changes in part to the trans-acid, im hiiu- a 
liSiS^*. Both acids, with ac(‘t\l chloride, yield tin* i/ch/ nitlivd) ij,- 
melting at IK)' (H. 26 , R. 7JI). 

Htxahydro-tcrcphthitlii acids icMjlt on reducing the hydro hrmiiKiis 
of the tetrahydro-tt*rej)hthahc acid> m ghu ial acetic a( id will) /in, 
dust, .IS W(‘ll as upon heating hex.imetlu'leiie- 1 , 1, 4, .ptetrai 11 Ik^w li, 
acid to goo^ g’o . In the hitter case the trans .uid, melting at jmi 
predominates. The cis acid, melting .it ibi , is .dsd (oiui it.d im,) 
it when heated with hvdrochhsric .u id to iSo . A'' K gards sdliil iht', , 
thrs<' three ji.iirs of liexalndro phthalic ai ids redin c fiiimuK .n. ! 
maleic .icids. Thev .ire .iKo (imvertible one into the otlni in Iiki 
manner. They have .iNo been distingui>hed, one from the otln r, ,1. 
maU'iiwld and fumarnid rnodilK .itious. 

a-Bromo substitution j.>rodm ts of these .aids have abo hmi 
prepareil from the ,icid chlorides, b\' treatment \Mlh bromine, bn.iim 
substitute*! liexahvdro ( ai bow Ik .k ids h.i\c also lx cn oblaiiii d h\ lln 
addition of h\(lr(»g<-n broiniile .md bioinim- to the * orr* spondiiig n ii,i 
and dilu'dro < arlxixvh*' a< ids. 

Hexahydro-homo-lso-phthallc acid cji„, i ; a oolh.i n,* doii 

rn.p. 15'' ', by reductum of homo iso-phthalu a< id. .gu* on dis!!!li: ; 
its cahium salt, .1 dicycllc ketone ^ J [[* J <i 

camphor (B. ^6, 

Tetrahydro - dicarboxyllc Acids, Tcnahvdm .,> ■ phthahi . 1 ../ 

Dejxmding u}xtn tin- point of doubh- uni*'n thei'- are. tin '»ii is all\ 
spt-aking, four strmturallv isomein ImkIk s. The two nio<htii iii' le ni 
which neith* r of tin- tuo < O.ll groups i. alia* Ik *1 to a douM', "in 
bine<l ( .itom rnnt of .1 st« no isom* ik moditii atioii td ea« li 

(Jl, < H, ( ( u,H 

A‘-Tetrahydro-o-phthallc acid 1 1 . MKlting at im 

( If, ( If, ( ( (),if 

ami its anhydride at 74 . is forim*! when fi\(h*> p\io im lliti' I'l'i 
distilled. l''jta^sium |M-mi.inganate detoinjMisjs it into aiiii'C .i "! 

(A. 166 , . 258 . go;). 

( ff.CII ( (0,11 

A^-Tetrahydro-o>phthallc acid | 1 ,nK ltin ; it h> 

CH, (If, (11.(0,11 

aiui Its anhydriile at 7.H h.is Non obtaiiie*! b\ tile decomp"''it>"" 
sedanani' and, an o vah rv 1 teir.ihvdro Iwn/oK .n id obi niied fi' "' 

ederv oil (fi 30 , ')<>;) it l' aBo form» (l <m loihng the .A' e d 
canslic (injiash, when the double union is shifte(|, .iml bv the ruin' ben 
<;f phthah' a( id or dihvdro jihtbalu a« id logellu r with trans-A 

i«trahydro-o-phthallc acid V* ^ jp, , mi'l 

cii.cii, .tHco.n , ,1 

its anhydride at 140''. Acetyl ihlondc w parates it from Aj 
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Tins reagent converts it alone into its correspoiuling anliydridc 
(A. 258 . 21 1 ). 

cis-A^-Tetrahydro-o-phthalic acid mrlts-at i;; . It is pn.diKvd 

wIk’II the A“'‘'ddi\’(lio-a('id is reduced, as well as fiom its anhydride, 
melting at .ySA The latter aiili\(liide is lornied wh.-n the aulndride 
of the tranS'A^-a( id is heated (A. 269, joj). 

Tetrahydro-iso-phthalic Acids, riw thr< ( th. on ik alh po-sihly 
strueture-isoinerK aOds are all known, one of th« ni ( \ en oc( lining in 
a stereo-isoineiie innditication (C. i«*o3, 1. ; II. ly.ji, 

A‘ A'--Tetrahydro-iso-phthallc acid 

rf)(S ' is obtained b\' the rediK tion of no-pht iiaiu acid with sodium 


1 |)otash. 
rii (.'0,11 


A‘ A'--Tetrahydro-iso-phthallc acid * (U V ■ 

lf)(S is obtained b\' the rediK tion of no-pht haiu acid with sodium 
amalgam at 45". Its anh\(lride, ni.i-. ;S . 1- ab<» formed from the 
A'‘- and A^-aei^ b\- heating with acetic an!i\diid< . 

A''-Telrahydro-lso-phthalic acid ni.p. 244^ 

from the A“- and A*-a» id on lioiling witii <011. t iitrat. d |)otash. 

cls-A^-Tetrahydro-lso-phthalic acid nup. 

i(>Y, i^’ formed togetln r with tie- A’ a< i<l 1^ i. .hr me : " phthaln acid 
with soilium .iinal;2<nii. (hi loMtii.e with lb 1 t-* ro , it 1^ e..ii\<rl((l 
into trans-A^-totrahydro-iso-phthalic acid, nep jji- , 

TdriihxdfO’U'rcphthalii .len/s are tin oieto allv jin^vibh- in two 
strueturaliv isomeric foiiiis. depending u)M>n the j'osiimn of the double 
union ; one of tliesc l an <H ( ur m two -'!< leM-ndincric inodilications. 

A'-Tetrahydro-terephlhallc add cciicii |,|j J.jj t H.fVn.n is 

produced in two iMuneric inodifu ations b\' tin reduction of A*’%« 
and A''’’-difivdro-lerej)hliiabc acnl". ihe /non-aiii/ melts at alnnit 
jco . The (is-jcid melts at 130'. 11 m hittu m nimh more readily 

snhihle in water than the (ormei. I'ota'-'.um iiermaiiganate o.xulises 
them to succinic acivl. Ihuling sotlmm h\<tian changes ihe two acids, 
like fjy-hydid-inuconii'. acid, into a/:i-iivdio-imu ..nit acul, 

A‘-Tetrahydro-l«rephlhaUc add c » >411 It V'g ‘ ( (opt melts 


( is 


r ta>4i melts 


'th'ive 400 and sublmn’s (A. 258 , ;), 

Dihydro-dlcarboxylic Adds. IhhxJrn-. -phth.il'.i a,;a> an j»o-ible. 

arcording lo the position of the double union, m u\ gnu tuiallv isomme 
It'inis, one of,,, widt h can <Hcur in tw«< Nt» i, I'-isiau* i;- moditu atioas. 

. , I II r I "ji 

A' ‘-Dlhydro-o-phthallc add . nulimg at 13 ; (its 

Ulall.ten.n 

anhydride at 144 ), is produced on boding A^'-dihydnejihtlialio 
‘t*-i‘l with acetic anhyilride (A. 269 , 204) 

cn i ll,( H t (>,H 

A‘ ’-Dlhydro-o - phthallc add 1 nultmgai 17(1 tits 

( n ( II ( ( < ell ' 

anhydride at 104 ). is pr«^luce<l when tlm a* ul e a< tol upon in 
( le ( (lid aubydride. 

Die add is priKluced, fnitlur, on boiling A* '-diln dn* o-phtli.dit' 
aud dihydro-broiuide with inetliyl-ah oholit p(Uash. v 

A‘'«.Dlhydro-o-phthaU8 add i,u4ts at 213'. and 

ij , , ♦ ni. ( ir r.( (‘,H 

‘"•V'/m'i/c Ut ba". Tlic acid icMilts by ndiiring plitlialic aiiliydiidc 
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witli sodium amalgam iii alkaline solution, and by Iwiling the A .IlK 
A“*®-acid with sodium hydrate,(sef also B. 27 , U^ 5 )« 

CII : CH.Cllcodl 

trans-A‘-^-Dihydro-phthalIc acid | | , melting at j 10 

CII ; Cll.Cn.COjll 

i» produced by reducing phthalic anhydride with sodium amalg im m 
acetic acid solution. The acid has been split uj) into its optuMliy 
ii'tive components by means of its strychnin salt. On passing mn, 
the A‘‘‘”-acid by boiling with sodium hydrate, or into the cis-A‘'''-a( i(l 
by heating with acetic anhydride, the optical activity disai)i)eais. the 
resulting acids containing no unsym. carbon atom [C. 1907, 1. 51)3). 

cls-A*'^-Dihydro-phthaIlc acid melts at 17.4 . Its anhydride, mrit- 
ing at 993 is formed when the trans-A''''’-acid is acletl 19)011 witli .u ( tic 
anhydride. 

IHhydro-tcrcphthalic .Icn/.s.— Depending uixai tin* jxiints of ddulih 
uni(ui, there are four ptKsi])le structural isumerides. One of tlu s( , tin 
A'-'-acid, appears in two stereo-isomeric forms. All the modilii atidii- 
are known. 

A' '-Dihydro-terephthallc acid o.m J'jj J'jj ( (o.ii ^ 

ducetl on digesting (x. u,-dibroino-he.\ahvdio-terei>hthalic acid aini 
A*-t» trahydro-t('repiithalic acid dibroniide witii alcoholic I'ot.i'li 
(A. 258 , -’d)- I he dimethyl ester melts at 85"’. ^ 

A>‘‘-Dlhydro-terephthallc acid 0910 cto.ii ^ t.,111,,,1 

by redax ing terephthalic a< id with sodium amalgam, liy lioiliia; ilu 
isomeiic dihydro-terephthalic at uD with stHlium liydrat** (.\. 251 , j;j , 
•nd by reducing p-di( hloro-A‘-*-dihydro-terephthalic .u id. the louli 
(d the action of I‘( 1^ upon inyl-suu iiiic ester, with sodium ainalLtani 

(H. 22, 2122 ). * 

The dimethyl ester melts at 1 7,0 . It condinses bv nuan^ "! it' 

( H.^gr«nips with oxali< ester and with ben/aldehv<ies in the go '<110 
of s'Klium alcoholate to terephthalic ai id deiiv.itives ; phthahde-Ji^'i’- 
boxyhe and. the Lutone id the a. id (IlO( )( ),(', lljt Ud )1 i)( OOll, aii i 
hmrM-terephthahc aeid (IB M )( ) I ,( H , 11 ^ (B. 36 , N.jJ). 

A’ '-DlbydrO'terephthallc acid results on boiling trans-A* • 
teiephth.ihc at id with s<Mlium hydnexide ; the dimethyl ester n 
on exposure to the air (A. 258 , i.H). 

A**-Dlhydro-(erepfclhalIc acids ( 0,11 ( if J jj JJ uo ^'dh '! • 

a« id and trans-and, are formed in the retliu tion «T terephthahe .leul 
SecaJsxx A'-'-dihydro-terephthalic aci<i. The trans-diphenyl ester 
at 14b'. The ns-itt^ethyl ester im lts at 77 (A. 258 , 17). Ihi^ e-tei 
breaks up iiitf) terephthalic and hexahydnetcrephthalic estei', 
heating in a ( 0, atmosphere in the presence of palladiuiu hl-e^ 

(B. 16 , 2 .^ 37 ), 

Oxy- and ke to- hydro- benzol- dicarboxylio Acids. a-Oxy- 
. hexahydro- Iso -phthalic acid < JJ* < JJ* < l.n'* ' hi nn 

from m-k(rto-hexahydro-b«'n//ilc acid by the action of imu sI' 
ami (lydiox hl'Mtf, .m id (H. |2, 21Mb ; ('. 1904, I roHti). i, 

ia-Dloxy-bmbydro>iift-pkttaUo mM cir, J [I’ I 
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melts with decomposition at 217". Its anhydride melts at 175^ The 
;i( id is obtained from its nitrile, the produc t (tf tin- addition ol j)nissic 
,irid to diliydro-resorcirnd (A. 278 , jpj. 
rt,rtj-Dioxy-hexahydro-terephthaIic acid ‘ ‘III’ ( J J 

is f()rine<l wlien its dinitiile, meltiiiL; witii (ii rdriijxjvitiofi at iSo , is 
^boiled. This dinitnle la-snlts on ad.linL; piiiv.i, a< id to j)-diketo-he’xa- 
nu'tliyleife with hydioi lilonc acid (ly 22, Ji7f.). 

Hexahydro-2, 5-dloxy-terephthalic acid C,.llgf( )li).^(r{)OH),, ethyl 
ester, m i>- iJC', humed bisidis telrahydro-p-dioxy-terephthalic aefd, 

e^ter, b.i).j,i 2I9\ iyv r« (luetion of sue( hivI-'Iks mu t >ter with sodium 
ainalKam. The dioxy-iu-xahydro-tei . jTtlialic e^ter, on distillation, 
])artly sjdits olf and passes intcj A’-'-diliydro-teiephtlialic' acid 
ester'(B. 33 , 490). 

A’-Tetrahydro-2-oxy-terephthalic acid, or >-kct>j-he\am(th\icnc-i, .\- 
iliciirbo.xylic acid 




( iij ( (oH) 

( llj ( H, 


{ ( )jH. "t 


'.11 ( II ' ‘ ^ 

( 1C ( H, ' 


lasults from tlie reduetion of o.w-t« lephthalii arid. W hen heated to 
f)() with water, it splits otf ( arbon di<e\ide and beciiies m-keto-liexa- 
liV(lrod)en/.oi(; acid, the oxime of whieh 1- oln.nm d from tetrahvdro- 
(i.\y-tirei)hthahc acid bv means of ludhewiamine livdrodiloride 

(Ik 22, 2187). 

}\tiu-!cl^^ith\•dro-fl^■n:(d-p<'!\■^(l^b,>\\!{^ i ->;< cs and >K-di ':<ito-hc xahwlro- 
hor.ul-carboxyltc cslcrs, or hydr>i-t\S''ri\ii‘ id(t\ ha\e been prepared 

synthetically in f^real numbers from 1 , s-dikt l-aa - and b-k( tone- 

carboxylic ('steis, resp(x'ti\'elv, bv the eliininati- ai <>( watei nr of alcohol. 
A seiies of kelo-K-heX(‘nes, diliVdio-i i on iiis. let!aliVilro-ben/A»ls, 
(liliydro-i)enzols, etc,, has l)een budt up troui these bodies as the 

fenndation substances. 

Several alkylidene-l)is-ac(‘lo-a( etie t -tei'' are to l>e regarded as 
' ydo-hexaiiolone-dicarboxvhc esters. 


Cyo.lo-hexanone-2, 4-dlcarboxylic ethyl ester 

^ (’ll, (11^^ V IH'iitaiu-n. y, t-tiicai- 

hexylie estor by eyelic aeelo-a<'etie est«i ( ciuh ination p uiOT, I. .vt fh 
Cyclo-hexanone-2, 6-dlcarboxyUc methyl ester 
*^** '(11 ( ll*' ^'d<i-h«nn meltini: .<t tes . niol-form liquid 

hiini pentaiie-a>-teliaearbi*xvhe ester, wub vo<*nim etlivbue and elimi 


>i;dion of earbonic acid ester ( 11 . Meer\Nem). 2 -Mtt!ivl-cvc,lo-hexa- 
t)-diearboxylic ethyl ester, h.p ,0 C-' . A 350, 214 . 

Succlno- succinic add co.imy | circodt results upon 

Saponifying its diethyl ester with a eaKulated amount of iioimal 
^(^(liuiii hydroxide, and by treatinj; 2 . ^-diow-terei'hthahc ester with 
^'diiiin amalgam. The dry aeiti bvettks down m(o tw(^ molecules cT 
(ailxiii dioxide and iHliketo-hcxamethvlene when heated to 
(‘^•22,2108). ^ 

Succino-suoolnio dlcthf 4 0 stcr» in.p, t 2 <) , 1 s ]uodnc(\l by the cOn- 

two mofccul’^^ of sticcinie ester throni;h the action of 
‘issium, sodiUn^ or.scxlium cthvlatc tipou succinic ester fA. 2il| 
Voh. II. ' ' ‘ 21 
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}()()) or brnmacfto-acOic ester (A. 245, 74), as well as by the iiitcr.u ti,,„ 
of silviT iN'anide and ioilo-aceto-aretie ester (A. 253, 1S2), and 1 )\ i],, 
rediirtion of 2, 5 -dit)Xv-terei)htli.die ostci' with zinc and hvdr()( 
acid (H. 19, 442). 

SiNcino-stireinic (stcr bi'havcs like i)hloro-|^dn(in. It alsn 
f( st> many reactions of ;i ketone, corresponding" to fornnila 1. ni ■ 
diketo-hexamethyleiie-carbnxylic ester; wlnTcas it also (oi.li!, t, 
itst'lf like a phenol, correspondini^" then to formula 11. of 2, 3 
(lilivdro-terephtiialic acid (B. 24, 21)92) : 


I. ( (),(' n, ( II : ^ ^ encode, H» 

* ' " ( n, CO * ‘ ‘ 

II. ( 00 ' H, (' ^ ^ (M oa , 11,. 


The e-.tt r cr\’''talh''es in bi i^^ht-^^reen triclinic luisins, 01 ( . , 
nertllrs, It o in-'i'hible in water, ili'^vlvi's with dilticiilt\ in, .n,,; 
\tr\ nadily in ahnhol ; it'. s(thition shows a I)rij2ht-l)ln(' lliini. <, ,, 
I'errit' t hh'iide imparts .( cheiTV*rt<i colour to it. It di'-' : , ^ 
alkalie- with a N'rlh'W colour, vielding metallic deiivati\i in li: 
u plai' nirut of two li\ ilro^'« II atono. It doc>s not«unite with | i. 
i-'OM \anatt , whtKas the stiiKtuially similar /?-keto-lie\aiii.!:,\i. '- 

( aibo.wlK c 't' I < oinlam- with it to form cii V.* 

‘ ( llj ( llj ^ I ' i: 

fA 317 , io{i. 

With h\ \ via mim- tm alkaline or .a id solution) sia ( hk 
c-it r 'piit- ott ( ( ), .Old yie lds qulnone-illoxlme-carboxylic ester 
l\.If,'N tJlli^ f ()JT rn'ltin).; at 174 (IT 22 , 12.S4). 

With ph* n\ I-h\ilia/m it forms a phen\-l-hvdia/in i!oi\ e ■ : 
dih\'iio-te o phfh.the ai :<! dT 24 , 2^?^; , 26 , R. while will, in n n. 
It yi'M" (y.e.) (B. 27 , .pc 

.\m .!< * t.it* , <h-:mmo--^ii<:( ino-sii* emie ester, m j), ly.'' , wliieh 1 > ! 

by Br to p-di.tmide.-ic it phtlialn < stei (C, [(^05, II. i24>*). 

If sndmm-'iu a iim-'Ui ( iim diethyl esti i lu' tu ated witli ' T, 
fodnh , It yiel.is the f.-llowmi^ < onipoumis ; 

Dlethyl-succlno-succinic ester ; (Jn-IxmIv is Inpinl ; /au/is-! i 

at t-S . 

Dl-n-propyl-succino-succlnlc ester : cisdaKly o Injuid , !> 0 iy 

m» It 1 at .''tC. 

Dl-lso-propyl-succlno-succlnlc ester os Ixwly i> li<im i " • ’ 

b' dv melt- at l tc . 

Methyl-n- and methyl-lso-propyl-succlno-succlnlc ester I - a en 

2e'0 (.^3 mm ). 

p-Dlchloro-hydr<X|ulnon«HllcarboxyUc ester ( Ij^ ' ' * ' ■ 

mf ltiri(< at 195 . i cin-ists of yeliowislngrreii etystals (IT 2 i, 

When redijeefi with /me dust and glanal aodic a( id, it bcoiim p- 

chloro-hydroqulnonc-dlcarboxylle ester ( ,( lin|f),{( 

tn two (hfb’frtit forms roluurltss needhs and sell w yT' 
plate . (IT 20 , 27(/) . 21 , 1 759 ; 23 , Similar bchas i- 'n h lo" 
i>y dd.rfcmm ,ind dci^Mlo- 1 ly«iro<^uinon(MlirafU)Xylic (‘std ' (IT 32 , 17 b 
( )/mpare the two forms of 2, 5-<lioxy-t(teplfthallc ester. ,. 

p-Dtoxy-qulnonc«dlcarboxyUc ester 
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dioxv-tercphthalic ,4.r (B. 19, 2 i.Ss) U , w- "f"' 

t];ik, s and intense grwnisli-yellnw |•Ii;n,^ (B. 20 MoyT u r.** -7' '''7 
and forms salts witi, two equivalents „f ,1„. n.K Is It , 

;* '....iis i». j r r, 'j; 

,,|„nyl-hydrazin a phenyl-hvdrazin salt (B 22 i >ool ' ti 
1 , 1 , ir.', It (Iocs not react witli phenyl iso-, :y, mate (b’ 2 ^' .,7 tT 
liydroclthtnc acul d.^nnposes the ester into earhon di, ^ide^ mdSy*'' 
,|iiin„ne. By the al>son>tion of two atoms „f hy,iro,,en the r, ,h ^ 
willi sulphurous acid) the ester hec.mes : ^ ^ reduction 

Tetroxy-terephthallc ester (' {Olli.tt o |.> i ,,, . , 

hydro-carboxylic ester ('.H ( 0 ,)( 0 ll,,,C, 7 ,t. It .rvstalfe in 

p, I, leu-yellow flakes, and melts at 17 , S (B. 20 ' i, ic ,- 

s,,lut,,,n,ix.d>ses,mexp,,sure t,,thea,r (eiviny up\ wo hydr,,y 7 \atoin 7 
todioxy-qiiiniinc-dirarboxvlK' rstcr • h.-iit t- it vi. I<U ti. . ' 

with hydroxylamine and phenyl-hy.hazin (B.' 22, i >,,7'''''lVfon r 'a 
t(..a,arhanilido-dor,yat.ye (B. 23, w„h f„ur u„:i, . 1,. ' , ™in 

Phloro-glucln^dicarboxyllc ester ( H, ^ " ^ rn 

• / 11 . . ‘ ‘ <.Kt II 1 ' 

I'M , IS fdrnieil by the <'(inilcji>ati(>n nf thn t- hk,!, , jiV,,,- i 

an,l,.s...r,,nhea,mpt,,.2,..tqy,w,,ht..p,.:::u,:,:';7 

With a,',.tone.tncatboxyl,c ester as an ml, tin, , let, |,ro,lu, t'- ako l,y 
the condensation of aceton,-diearl.,i\vli, , -t,i ,i„i , a 

sodium ethylate (B. 29. R. ..,7 ; 41. a.-, p 1 ! -7 

sit.'. iiuc ester, dissolyes without < hang, m alkali,-, is ,',il 7 m'i'’i 
(li< n>-ied hy ferric (diloride. With a, , tie ai,l,v,li i,l, it f,„,„a , ,,i. 

,letivatiye with hydroxylamine ,.t iii,.m!u, iB 21 i-oi wi,l, 
I'li' iiyl is,H yanate or tricarl.amh.lo-,h iit aiiv, iH. 37. . 10 i-ns, , 
"ith l auslic potash, it loinis iihloro-i;lii, in. " 

J. Uydko-hknzmi.-ikk AKii.ixvih Arms. 

, (, ;lTr< '“«y-P»'*"y'-acetic-dicarboxyllc esters 

{),K. ct.iitlin-atD.ii ju.oiuds ,,f atotom- 
dic.uh,,xyhc ester (C, ,q„„, I|, .,,, 5 ,, 

Cl »' « n y >- a « e ‘ I c - d I c a r b 0 x y 1 1 c ester 

' ( H : '<,11 ( li,( (1,4 jH., Ill p. . olttaiiK'ti bv 

ale, du, rilh 37 "‘ 7 ' 

Dlhydro-methyl-irimeslnlo acid yn ^ r 

foriTual . Cttooli) cH CtMAlI 

aci^i xi Kv luMtiiii; \vii!i stHinun liwlmxitlc. 

vvith pvru-r-i! pnxluct .>( the svnthi'Ms ,>t uviiinif acid 

splits off Vo ^'1^ ir with fonrentrate d Miljdiiirio arid 

hisiiiir jt - A ,* * . ^^'<^ passes coinpleti ly intt' iivitinit' arid ; on 

wvnlinic acid besides dihydro-uvitinic acid (AllMf H,) 
with Nn 1 5'cveral tetrahydro-tivitJinc adds. On roduc- 
H ^ tctrAhydro-methyl-lrimesinlc acid 

«3)(( ()OH)„ rn.p, 221 ^ with (livoniposition (A. 305 u> 5 ). 
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4. Hvi)Kt)-HI N/()I.-Ti;iKA('AKlU)XV! ir AciDS. 


AtiiU l\v»t t\irl>o\vl attached to tli(‘ same ( ui,. -, 

atom lia\f Ih'i m nhtaiunl synthi ticallv iu tin* at ti'»ii <4 1 1 inn ( li v ii n,, 
bi'Dinitif upon the disoilmni i'omi»ouutl ol inetliN Iciu' (liin.ilnni, , j,, 
a*- \\<I1 a^ iit»m the iiiteiaetion o| luethvhne iodith- and disoinnji, 
tnnietlu leue-dimaltiuie estfi : he\anieth\'lene- 1 , I, ptetraeai 
e>iei, and Iroin nd>ntvine-tetraearl)o\vlie oter with eth\lene l»r< '.||i,|,. 
iRwainethyii'iie-i, i, 4. 4-teiiacailu).\\iic e^ler (iVrkin, jnn.) ; 


( 11 / 


( H, 

(II. 


( Na 
( N.i 


I/'II, (II, 


( 11 , 

(111 


ClI, f .:Nal. 


(( ((..('jll/, !(■( >, ( dl.),. 

I, 1, 3, S-Hexanieihylene-ietracarboxyllc acid di ( .inip(*st -> n _ , 
\( ith tile rhnnnati"n "I info he.\ahytho-i'' 0 -phlIialit ai i4 1; 25, 

Iv. i.SM, -7I'- 


Terpenes. 


1 Ilf t-r tlhiriJi n'/s. tthtaiind by .the dRtill.iti c o 

vari'Mi' plant ^ (« lii< tlv < "nd' i.e and ( itiu^ ^pc icN) \Mfh -t- aM, la a- 
raif|\' b\' pit'-irn: tlnin, "i i.\- extrat tifii ulth \'olatile sn!\. 
fal^ '..nt tin, al"i,f unh ditMtiit lomptaunU, tcitain h\(ii'' 
iiavim; the toioml i ( wlmli are t ailed /tv/aana. 

Terpenes ^ th* important, aii'l ofti n thet hit i ( ay - 

nenl> "1 main' t tin real •-il'' <4 yieal \,ilue in jieitnmi iA', 1 ; an:.’: 
partn nlar attenti-'ii. 1 h* v ate nmie t-r le 1 h*'cl\- lelati tl i-- ji- , :,i ! 
m p-no*pf opvl-ineths I btn/<-I. and a few t'> m-e\inoi 

I heir t lasatit ain-n, an-l the )-.sabihtv of ih>tim,mi-'hni ; iV' a. ii- 
\'!'hial Ittit ti'rpt-tu’s, ate m imlv dm- t<- tin- j Min •'takim: 1 - -c ,i , i/ • • ' 
(). Wailath,* who ha> bioiiL'lif t-rtlei ami lem out of tlm ( 
ma.-.> <-f In 'If--* arl'on-, t.f th*- im.-t varvmo (-riy'in. 

{he i-ip-ne. tan be divithtl intt) two /utapn ait.-itlm: [>• fa ■ 
lieinn iciir, I he tn->t r^rt-np t ontam-. the donbK' uinatui a!< -i !a • 

( V' !i'- t'r[Hne>. wlm h < an a<l-l h-nr tpiadiivalent atonn, oi ii a"' 
/Uoiip', and whit li tan be rer^aide-l as tiiie thin tho-p-t \ ii:' ; ' 
the.< b- h-ne hm- -m lie, 'lipt nt< ne, t* iitim-lene, tei pun iie, air 1 ; ■ aa 

th-n-v jo fin oe mmt be atMi<l svIve^tIene ami t.ii\iaiiii' '''•iii' i 

a! «t t 'iiitam tut, .hmble bimlini^s, but ar*- <leiived frtiin ni ' vni"! 

It rpt iUM of the ettunl tpoup .iie ‘htellv ilntin/'iinhi d Ii'Mi ilr '' 
dihv'lioa vim-I^ bv .nlthne onlv twu nmvah nt at-'iin or ali-mi- ri' iiiM 
whit h imlitat*', that th(“V mnat tontam a double laib-tu nr.; b" 
rmtst irnjtor t int r» pi» ^entative^ of (h< bn \i Iu teri>enes arc ' niii'ir n* 
pmene. fent hene, ami >al>mene. Some member> of l>'4h ;;i(M|o 
rel.itt tl tej eat h i4ht I l>v tranutionai laat tions. (‘oinjtlelt lv 
tri'A'ln terpeiieo have not been ft»uml up to the pre a iit anr'Hs 

etheieal t-H’-. n*'*^'* >*«rntly terpene-, of the formula * rt* ^'“1 ' 'j', 

i»“ 'tmt: known, wlmh tont.iifi im t hiM'il taibttu thain. 'ff ■' 
tht fefoie th->tin|.niidie(| from the rtsd < vi In terpenes hv t -hliii,4 • 

aryi lit f»r olefum tet jiem s (H, 24, . , yi,. 

Ijesitle the tei pene^ proper, we tdten fiml, afll'Ml^' ethere.il "ir-. 

O. W.illat h. M«</ r urM/’/it'r, bcapOK. nieu 
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rarb..ns of h\^hcr boiling-points. tin- same pereenta^. romposi- 

t„,n but a bi^,4icr molecular wei^'bt. Aiimn^^' tfiese we tlie so 

M scs, I, u-lapn,,s VJU„ tl„- ami pdytapcnc. 

)/• !■"' f"''' l>'i"iilai;c com|,,,.||i„n alMrsliowii hv iJbyen,- 

(yt„ KfUcratml t>y (iNlillatimi of nii.l,, i aial i |,„r lv rrlatrrl to iho 
UTiM tics .'asily riM-.l, ,„t., .1, 

fore also been railed liemi-teijH-iie. 

I'Yoni tlu' terpem's a laiim mimlM] „f al, o|„,K ka toms .,f the 
K,ai(Tal<-nnip..Mt|nTi( , an.l ( ,„H., .Imvcl, TIrm. 

,iir imually (niind Ik-i.I,-; tl,,- !■ i jh la- ii, th, , thr,, ,,l ,,iK 
|,rw ,l nmU-r tlu- iia.nc " .■aniphor-,- .,n. ,■ th,- , onan.-iri.illv imiairtant 
, oinmon, or Japaiic-,'. raiiiphn, m aim.ny tlu in. ( ..i n -pondiiiL- to the 
.Ilduiic t(Tp<'I 10 S we havi- the ..leliiiir , ainpliois, ami . ..iTespomliiio to 
Moqm-terpeMcs we have tile -eo|in.te,paiie r.iiniiliom \\e ,R,Rt 
Iheivl.ire (Imeiiss tin- P ipeiie a|.nh,,|, and I.ip. „.- la in,,,,; with their 
liaiiaforniation iirodiieta in eniim , lini, wnl, il,, teipems ami their 
.uMitioii products. 

In llie isolation oi the t. rpem s tbc ^anic diiii< .ibu ■ ,n. cnr,. mitered 
;i^ aiv met with in (be ])iep,, ration ,.t .iih vh --b, n/t.K w,. n,, „iv 
ahvavs obtain a mixture <4 cIom Iv r<lai. .l imk-i.mut i,. bvdmcai bim. 
.iiul II seems doubtful wbetbei a iHibt th umbani tcip. n,. Ims, as v.t' 
I'ci n prejiared. The eluddatmn .4 tin- c.inditutinn‘,4 tin- it rpem s 
hib tberefore, been a matter of sp,. ,.d .Imi. uitv. l.ut Miice tlie works 
"1 h.aey<'r. IVrkm jun., selluer. U.mm-r. and .v|„,e,iiv Wallaili have 
■•I^vared, the structure of the maiontv of p : .. and tin ir rek’itions 

other, apiiear to be s,-(thd. In manv ...sts. .i. m tlipeniem 
tninnene, svlvcstreiK'. and ( ar\ estn Ilf , . t 

I 'll I icd ( lut , \\ 1 ul(‘ in < •ther < as« a^ m ) 'im n 
:uid fciicheiie, at least a jVirtial sMitin -!- ha 
'Uid the putitiralion of the Vamph-i ^ . 

•lie distm^MUslietl l,v tluai na*lv . ivst. 

I'c (asily regenerated in a ]>ure stat<' f:"in 
li'ic iilso (h(' elucidation of the con-fitnt 
'’''""''’'i'' I'dal synthesrs. r.y. muuiihoi. n 
'< sMuhesis has In re taken a stip luitla 
^^ilHiies, by prc])aiinj.; new eomp<tnn«|s. uo? 

' ' but elosr'Iy relati'd in tlnn • onait.ut; 

products, and (bus ei.atim; mu 

raniphoiv. 

<piestion of tin* mnstituti.m o( tin- . m;ii: t 
'IHius, as well as tin* oxyge-n eontaimnL; d. i;\ati\ 

1 bl.v unsolved np to the prcMutt. 

reffo t<'rp('in s, uben jmp'. aie cohniiless, stionyly 

( ampbene alom* ts a s,,|.d TIua- isal. witiionl 
*'''*' • Jl'uy ai<' \eiv \ol.itilc udb stf ani. and 
' ^is( odour. Many are optic. div a»tivc, Soiiu'. imUa d. 

I'nuf, " IV*' ‘Mdieally aetiye forms with cinial but c'j'p.oitt' rotatoiy 

pos,. ^ P‘4yincns<' vci \ ic.ublv (.dAcidstiaiis- 

^!’r|H’nos yny eaMly into Imkai^c-isi.nu 1 u' liipcucs, (p 
i^'piiell in \ ('einp.ue u-iuncnc and 

■ ‘raio). lb(>y then manifest a tenddn y to resinify (see lb 29, 


1 1< 


"Mitlifsis lia^ liffii 

. ph.'dainiK m-, cam]4u'nc. 

' u fill Cted. The isohi- 
! e niif li I aMt r. Many of 
h-atioii, ulilic I'tlui's m.w 
i haKiCt* rmtic flcriwitivi s, 
'U has 1 h(!i follo\sul I'V 
i-lir]unfol, i. tc, 
in s, imv ,if llie 
amone ctiurcal 
ha\aour tt> tlie 
tu]'cius and 


nth( 


\ * t 


t\ 


M' 


ucs and pol\ - 
s almost com- 
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R. 658). The formation of benzene derivatives by oxidising 
is very important. Thus, tiupentine oil with icxline yields i)-('Min,i 
with nitric acid, p-toluic acid and terephthalic acid. (.}) Th(‘ ^ninii' 
cance of tlie addition reactions for the classification of the t<‘rpnu . |i 
already been pointeil out above : (a) l^y addition of hydrogen fti, 

penes fonn hydro-terpenes (H. 36 , lojj). {b) The addition of dih 'Hi,. 
and bromine, as well as of hvdn>gen haloids, in glacial acetic k iii ,n 
low temperatures, gives rise to haloid hyilro-terpenes. .Some (.1 li,,,,. 
are well-crystallised compounds, whicli can be used for dilfen im 
the teq)enes. (c) Nitrosyl chloride NO('l (Tilden), or an alkvl mtiifr 
glacial acetic acitl. anti hydrochloric acid acting u])on teiprn, . , v, 
rise to well-dehnt'd terj)ene nitroso-chlorides. With priin.ip. i l 
secondary bases, tlu'se, usually unstable, nitroso-chlorides foim 1 i , 
terjx'ne-nitrol-amiius, or, with rejection td IK'l, nitroso-i-;; 
which are useful for characttaisation. Tin' latter make a iim:, i 
from the terpt lies to tlie ter|>ene ketones (see l.imcniene nitroso * M ■ 

(ti) Several terpt'nes unite with forming nitnKite^ ( V" 

(VN’Oj, and with N.,( ),. yielding nitro^ites t'|olii«(Nf bd).N( \ "i i ■ 
nitro-ites (nitrite>)* (A- 332, J 14 ). Hie 1 , ’: - 

chloride's, nitrosates, .uid nitro-^ites are bimolet ular in the , 

and sliould, therefore, be regarded a> bis-nitroso-chlorides. 1>: - 

sates and bi'^-nitrosites. In their tr.ln^formatil>ns tin v lx: > 

mcinornolet ular c<»mpi»und'. (H. 28, *>-18 ; 29, lo). (e) Ity tie ■ :: 
of o/one the terpenes art' tonverted into o/onidt's, while, uiil: 
KMnOj snliitinn, they becoiiit' glvc'ds bv attathmg j 11<> I' lii 
reat tIon^ art' imp‘»rtant for determining tin' con>titufion of the t- : o r 
( oneerning the addition of trit hioro-aeetic acid and fi'Hiix! i ' 1 .S’ 
to ter|)entp, set' Ik 29, , 32, > 7 . 

In tmt^t < a^es canij>hor and the tt i p !. ' 
de^lgnafed l)V names derived from the plant', in wlm li tii''. \ ' 
tir'.t ol)>erveti. ami wlm h et»ntain tln-m im»''t abimd uith' i:. " ';i 
ethereal oils. Since manv terptans, foriin*rly toipiihud m i :::i. 
have lately lieeri fouml t«> Ix' rni.xtures, the icrpems iMil.oni i' m 
them have bet-n di'.tinguishetl from each other by piefixuc; 
letters, e g. a-, ft-, ami y-tt'rpinem*. 

Hag)'er, ol^M-rving tlie " (leneva nomenclature,” suggesti d di ii Hu 
( yclic terjienes ctmtaining the same (arl>f)n skeh'ton as p-<\ ii. ' d' 

^llhvdrf^-p-cymo|s, be tallerl tcrpudicnr^ , then the tetrahv<ii" ' vni' c 

wouhl be terpenes, and hexahytlrt)-t ym'*l terpane. To obt iin i li i" 
for the terpenes which wtaihl be designated, acattrding to tlU' 
tion, as terpadiem-s, Wagner calls hexahydro-cymol menln nit \ t m 
tetrahyrln)-< yrnols menthenes, and the dihydro-cymols 01 t il"'*' 
menthadienes (H, 27 , 1646, footnote), 

nie latter terrninf»logy has beromr most usual. In 
indicate the raxistituticm of the ibhydro-cymoles, the caih"ii it""''' 
are designated by nurnlMTs : 
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The dihydro - cyrnr»l of the fc;rinuhi ^ ( H* ' ^ 
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would be galled A'.‘.(»l . mentlin.li,.,,,., ji,,. , 

\){‘. discussed in the following f'roups ; • 

A. Olefinic tcrpene or tcqx-nr.tr,.,, ,r,-<„,p 

B. Monocyrlic torpene or ni. nliiaiu- ^r,,n'ip. 

C. Bicyclic terpene groui)s. 

I. Sabin.inc or taiia. rt.iiio 

II. C'araiK' group. 

III. Piriano groii]). 

IV^ Cainphano groiij). 

1). Sesqui-terpeno and rpciic giuiip.. 

To tlio liydrocarhons of c.k'Ii gnmp luu.t t.o add- d ih- .dmhnk and 
kct'iucs, the so-called canqdiors. 


A. Olktinic Ti;kpi nk <>k Ti km n(,.,i\ ( 
Many olefin hydrocarbons, alr..h<'k, ald<ii\d<- 
o]n n carl)on chain arc inchi<hal nmh r tliis d, i-;; .t] 
ill ethereal (uls, or in the tran'>poH(i..n j.p.du. N k 
latter. They arc distinguishial chi. tlv bv Th. fai 
('onvcrtr-il into livdia >-ar' en.iti> 


end ,n ids \\i[h 
■n. Tlu-v f vi nr 
tellii d from The 
t That thev, as 
t' ! iifdike. or 


a rule, arc easily 
aroinatie, Md)stan( 

1. oUfntic 7Vr/>c«c,s'. Myrcene, b jc o; :j,i i,).,,. 

(15 ), I’db/d. occurs with l-phclhuahen, md tin' . 

>'f the cinnainic, scries in bay oil li-> f. mum' . - 

n t ff.,.rn,^('( ; : ck, rii. ( .( n, 

( M ll.M lI ; Cir^, b.l).j,, (>; . |),./o .S,...>s It .. al'o 

etlun al oil of I,ippta (■i/rro./era. rin- t' lpm. i-Mi it,, 

Msu jirobably identical with myrcciie p p,.,; \ i,, .s 
Ai till* iaiiy, it is prepared l»y eliinin itnic a ii'i !; 
by heating with KUSOj' It adds \\i .n-in- 
I'lith s(j(iii,i,, and alcohol we obtam dlhydro-myrcene 1 
'''’'■^•’'■'•'nide, m.p. 88“, which is convru. d bv gl a iar.-M t 
’nto- (he isiuneric cyclo-ihhydi o-ni\ p . n. (b 34. 

''-‘bug under pressure to j.m) , niyr. < im‘ is p,,h m. i to 
M’ 1.1 I<>0-JOo‘\ and to undistdl.lble js-lv up ; 
nnvnvneg^^^^^ 

the same composition olx.iin.d tioni n; : i> 35, 

1 Oclmene (CH,)/' :( 1 I ( H ( li i a ii^ 11 Til. ( i. 

'V • * <>'8031, has been <»bt.uned iiom tiie etlnual oil of 
(iVn^ It dilTcrs from inMcem- onlv bv the p,oition of a 

with * I I'l- SiHliiim and alcohol rc<lu<e n to dihvtho-nu p a ne 

*>^ddition of two H iittmis. On oxidation with o/oue. we obtain, 
' Mother pro<hicts. acetone. methvl-glvox.d..i^ inalouie di ddehvde 
' qVV II, I , 

bdh*'' 'P .r<e. S' d. 

to ' I . ^^btaincd by beating geraniol with p<'ias^iinn lusulphale 
/(’Me V U bromiiu' atoms (H 24 . 1'S.’b / jca/ae- 

1^ ; ioU„ 1^1, iH at i 65 ^_^UhST Its spnilic gravitv is o ;SSj ^’' 0 . 

formed in the rtxlnction of /ixa/*' >/ (H, 27 , ’5- ') 

icd undi'f till' oh'linic 


b qe gr. o-Smj 5 
li ' ‘liiatie I'hi'iiols 
h.Jf,.; iblld, 
Til,,( ll,.ldf..T 
' l"und ni the 
1 t:-'in hop I'il is 

"Ml liualoo] isor 
T'\' la <lui lion 
iJf,.. b ].. 17J . 
S' -'Uiplnii ie 
pkcei. \W 
dllU\'IV('ne. 

with Nd\, 
\d With the 


Isopreo, (Mi 1 "M"” ' 

b.jp. 37'’^ tm^i 1)0 coiishh 
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terpenes or terpenogens. It is a distillation product from ruMxr, 
It may he obtained by conducting vaj)ours of turiicutine oil tlnnii-i, 
tubes at a tlulbred heat (A. ^' 28 ). On its synthesis l>v disiutegratinn i,f 
jS-methyl-pyrrolidin, sec this. 

Isoprene very probably consists in tlu' main of nwOiyl-dii in\i 

( H3 ^ molecules of liydin-. i 

C H j 

bromide, forming dimethyl - trimethyleiie bromide. It polyiiK i;., , 
very readily to diptaitene {/. />/'. Ch. 1, 55, i ; l()oo, II. .y-;i) : 


‘CII, 


C-CII 


Cllj 




C 


( 11 , 

CH, 


(11 

( 11 , 


cm,. 


Cnder different conditions isoprene is polvmeii>ed to j)ara-rublv i 

2. Ohiinii I erpoh' Alcohols. d-Citronellol C,„ 1 I ,..0 CH.. ; i i< li, 
CHoX H.,.ciGCH((;ii.,)cii.,.CH,,()H in. b.i).„ ur iii.Va. i-t 

obtained by the r«’du« tion of d-citronellal ; it found iiati\’e m 1 1\ i 
citroiiel, it is a colomle''" oil, ‘'imlling agret .ibly (»f roses. It. 1 . 
stitiitioii follows from its ((nmectioii with d-ciiiouillol. An ah i -! 
very sinul.ir to d-citronellol, but l;evo-rotalory, l-cilxou'llol , I-iIi'm!:;; i 
is found, bisides geraniol. in st v eial sjict les of lose, geranmiii, .i!;S 
l)elaigonium oils. It is probably link-isomeiic with d-i itronellM] m . 
sense of tin- formula (CH;,)T : CH,( H^.CH,TiI(CII.,)<'Hj ily 'll, 
since, on <».\iilation, it passes into an al<i( hv<l(' isone iic with d-i in -li- 
dial, viz. rhodiiial. Hut tin* (|uestiou of tin* con>titntion 0! i!;( 

( itroiiellols <'anno( be regarded as (niallv iln ideil, .\n i-i t() :i ■ , 
i-rhodinol, b,p.,„ iio , is formed by the rediu tion of the sMiiinin 

geranic a( id (H*. 29 , ; ; 30 , ; * ; ( . i<jo |, II, } }o ; ygl. H. 29 , K pv 

Geraniol (Clbd.t : Cll.( IC.i ll,.('(('ll;,) ; ( Il.t lly 'll, 

f».p.,7 Ijo IJ2 . foims the din t alcohole' constituent of ccr.on.'O/: 
ro>e oil, j)elargonium (*il, palma roM- oil. rt( ., and is the most fie(jiii i!:i\ 
<»<•< luring aliphatic terpmr ah a.hol (H, 29 , K. 7851 ; it \ iehis a 1 Imi.m in- 
istic { r\ stallis»‘d c<nnpoimd with cah ium i hloiide, whit ii ( an 1' ' i' - 
|)Ioye(l for Separating geianiol from ethere.il oils. It is ojah ill', 
iinn live, and has the same relation to < itral as ( itidiidlol has to i iin 1.- 
dlal. I he syntln'sis of geraniol is a< conijilislusl with that d (iiuf 
An aholiol jirob.ibly stereo-isometn with geraniol 

Nerol, l).p. 22^ , 1),,, o-.s.S((, has been found in tlu' oils ol nu' li, 
fietit gram, bergamot, and linaloe, partly m a fiee ( diiditnai, pch\’ 
esterilied. It is distinguished from the (Uherwise very similai gi i.nii"! 
by its inability to form a solid cah ium ( hloride ( (»inpound, ami la ha 
formation of a crystalliiu' tetrabroinide, m.|). ikC- (Kiaim l .nd 
nerol j>r(;bably stami to eadi (»ther in the sanu' relation as i itial i cah 
( itral-b, geraniol ( orresponding to the forim r, and in id to (In I aih i 
(B. 39 , 1780.) 

I-LInalooI, haircol C,„H,,0 (CH^f^C : ( H.( H,^.('I l 2 .( ((H ,)(""> 

( H : f Hj, I».p. if;7 i(}() , I)^„ (e87o^, n„ is found in Ind"' 

oil from I Atari Kanali, as well 41s lavender, bergannd, IiiimK' 
origanum (til. 

d'Linalool, (oriandrttl, is found in coriander oil and oil of /"cct- 
}^ranales and orange blossoms. By redu( ti(»n with Ni and livdi^.s'"’ 
g(*raniol and linalool, as well as o( imeiie, pass into 2, (Hliim'lh.N ' 
octane, which proves that the same carbon frame forms the h.i^i> " 



Ol-EJ'IXir TlvKi'Exii 1,1, THUEiiXOEEx CKOI E 

dilliiiilty with ('frarih.l (I'j 28 '■>!>-) , "‘tfi greater 

pla.r.a^idsn.n'^aanvn/ntlwHhs,^;.,^^^: 

greater ease, i„t„ s„lia a-lert,in,;d. m u 'f , Vl ’ 
parlly isomerised l,i gwraniol, and nn th,'- , tl .■ i ' '' is 

rraiverted into inaelive linalool (’/. pr t /I ! .f 1'*" 

inst.'ad of, terpin li\', Irate ainl t. ri inVol t r," 

"" '■> s 

action of gciiuiK.l (Mns with cmcvntr.iK'd '.ritk , 

forme,!, tin' ,deohol ,Velo-, i„ai (( . uliT^U 

Ihe constitution of these ho, lies, a| well as tint of th . , 

mg aldehydes and acids, has been iijainlv deduced front 
si.m uit() ;«c/y/v/-//c/)/c;/,mc (('I r,)„C • (’H '('}{ ( jr for r t 
been ])reviouslv deM n1,rd \l no hi n ; ^^3- which has 

-n>b-vnl in the svnthemhd nmlaiu 
llni^ l»vcondensaiiou with /me uid allvl i r 

rotia ;.'.,u'’l /^-»>,a,vl-a,l,pnne a, „l ar,' obiaine,!, 

•' Hiixline of lu ' ' ■' 'a'"’* 'iIiiMn'Il.d. therefore, appe.irs |o he 

rr 

hv ovnhM ■' "V'''.''''''' u"!''"“''- ' ' itronellal, is 

it It iliff ' llie fonnnla (lldahoveisaserihed 

b'^"<'ess niav b,' rnf ^ ^ kctoii,'. nimf/iojic. fhe 

y < npiesented by the follnwmi^» foiinul e : 


V ^ 

'U. 

HjC f (11^ 

11;, ( (' (11, 

11;, (’ cn (• 

<11 

('ll 

c'n 

Ulo 

1 

^ ( noil 

!!,( ( no 

‘ 11,1 ('O 

CII, 

««/ <n, 

H/; (11, 

11/ (11, 


t n ( iij 

Im) palrgol 

( H { n., 

Klnxlinal 

nicib 

Monthone. 
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The reverse of this process takes place on illuminating^ an atjiK on . 
alcoholic solution of menthone. The ring is opened, and an unsatui iin! 
aldehyde similar to citronellal, but of lower b.p., iQS'’, is foriiKd di 
40, 2421). It may be identical with the aldehyde designatni ,,, 
mentho-citronellal, obtained by splitting up menthone-oxime (A. 296, 
131). 

Citral, ^cranial ( (( IMd : ( ll.( HjA H 2 .C(C H.,) : ( I| 

CHO, b.p. 228 ’ -229 \ is a faint-yellow oil smelling of lemon. It ]. 
found in lemon oil, verbena oil, and particularly in lemon-grass ml 1 
from which it is prepared industrially; also in many other (tlim ,il 
oils ; it is als<' hained by tlie oxidation of gcraniol (('. 190S, I. i ; 
synthetically, it can be ])reparrd bv the distillation of geranium i.i.i 
and calcium formate (B. 31, 827), The natural citral consists rd tv.i. 
stnicturally identical stereo-isomeric, forms, citral a and 1), wlmh .m 
be separated by their dilfen nt ease of condensation with c\mip n i:, 
acid to citralldene-cyano-acetlc acids, m.p. 122 and 95' (B, 33, ym 
With /9-naphthylamine ami pvro-niceinic acid citral comliims t" 1 'in 
the charai tt ristic citryl-naphtho-clnchonlc acid [q.v.], m.i). 107 11 

31, 3195). lake cinnamic ald(‘hv«le, citral combines with sulplnt' i s t 

only to form the iiorm.il l)isulphite cdmj'ound with alta( In -t 

iSOjHNa to the olelin links, but also salts of cltral-dihydro-disulphonic 
acid (B. 31, 3278 ). By boiling with s<.d,i srdntion, citral is sj)lit nc i:;! i 
methyl-hejgriitaie and acrt.dd<-hvde {('. i.'^<ii7, 1. .t<)5). It is oxidi ^ 1 i'V 
o/one to acetone, hevuliiuc aldelivde. or lao nlinic aci<l and gl\'"\ li ' 
(B. 40, 2823). By trtMtment with potassium bisulphate. 111, mi: 
acid, etc., it is converted into cv/no/ with elimination of lid' l'':‘ 
if citral derivatives, unconvertible into cvni"!, like ('itralideia -,c m: 
(T. 1901, II. 710), ( itralid« rie-ac< iic acid, -cy.mo-acelic at id, - r - 
acetic ester, etc., are trea(<*<l with comentrated ll^St)^ or " 

obtain draivatives oi culo-dtral, a triinethyl-tetrah ydro-beii/.ild' : \ A 

Similarly, the sn-r.dh d pseudo*lonone (< : ( il ( ll^d II . < ' M 

CH( H ; ( H( 0( I [3, b.j).,2 14 ; 145 , olitained bv the condcii ,ili 1 ! 

citral with ac«-t<»ne. forms a hvdro-aiomati* ketone ( ailed lononc, mi in 
the intliienre of comentrated H3SO, ; < p. also < y( lo-diliydimir, i' > ih 
( above), ( yclo-geraniol, ( yclo-geranic at id, and eva lo-g' 1 ic; i' H' 
(above). 

4 . oli'/inif it'rpctu' Adds. Cltronelllc add {rhoiiinic (hid, I' -1, ic 
y^Z) ( IIj :( (rH,).( ilj.t Hj.f Ifjt H(( 1 I.,)( 0011 and !<lim< 

( H.( lf,.( IL/ lf(f Il^ft IIjCOOlI, b p.,,, 143,' 145’. obt.inad imm 
its nitrile formerl by withdrawing water from t itiom 11 .d ! 'Vin' . 
(>r by oxidation of citronellal, to which it (.an be rc-t"iMi la 
distilling its calcium salt witli calcium formati’. loom i n'’' 
a( id it is (ditained by reduction with siKlium and amyl al'oh 'l : 

2899). ^ ^ j 

R(*(lurtion id its ester with MMliuinaml alcoiiol^piJHlm a s i-' iti""' 

(s<e alMjve), which proves the relation between the gcraniol -'iid < " 

elloi series. 

Geranic add (CH,),!: ; Cff.CHj.CH.f ((Tg : CIK'OOH. 1> i> 1 . ' A ■ 

is also formed frami citral. It has been prepared ^^yntlmli' '11.^ 
rnethyl-heptenone with irKir>-a< ctic ester and l>rorno-acetic cst( r uc ''''' 
(B. K. 222; 81, 825). Sul[)huric acid converts it iub* 
hydro-;. romatic cyclo-^cranic acid. By heating at ordinary ‘ 



M()NO('VC,.,r tRRI.KNI.: ok MKNTirAXE GKOLI. 4,1 

r(Tanic acid produces geraniolenf^ r Tr i i 

;;„ll.lniric acid into cydo-gcraniolcnc (a” ^4, 10 ") ’ “ 1^7 

H. Monocvcmc T..:,u.knk on MnNinasK Gkoup. 

a-, S ‘«P-o>ene, 

.ncntliadicne, wind, n nst all he synthetic AV. 

s,h-cstrc.„e and carvostreno, wl.i l " , ; ' ''vdro-p-cy„K,ls, also 

nccvnols. Tl„.sc tcrpn.cs re pa., 1^: 

iiuciivo, or racemic. Xuinerous transi i n ^ ‘ partly 

roiiiKM't the varicais terptaies ami ^c-ver il id i 

bv .nolccular synthc-sis. ’ ' made 

I. Limonene and Dipcntenc drouf). 

Limonene c,,h„ (1130' < < h, 


rn (' *di, , 

... ,- Is known in three 


medilications— <l-|imonene,l-liinonen,'' and il r' n,„ i- 
d-Llmonene, dtrau-. /.^sftrrn/ ^ i . ^ "r.hpentene. 

■imono the most widelv disUilnited’tem(ai<b’ "f,' ' 1’"’''''^, is 

ehta.ned from the shell of C,ln,s ..ur.wlum. m Imb'i’oir'm 'the il'1 
iH is-amot, m ,,d „f ,li||, in „ii „f ,,,, „ '>f 

. l-L!monene .Hvurs m the ml t,f pme.n,.,.,iK.^ i ' 

an<i in ml of pej)iHTmmt. It hoils at i-s' ’ a' t 

]>H]'.ii,iiitm of i-linioueiie frmn d-caivom\ set- P>, 33 ->= ^ 

l'"lii limoiUMies are litiuitjs with on kt, ii 
iheu spo ilic ^ravitv eon ,b ,es,n I , ' ' h"''"''' '' "'"'’-hhe odonr. 

^'s 'lo their derivatives, almost entnvlv v'th 

p.iutr (\ 0^9 Till II * . ' d" 't o]']>(i-sUe rntatiTV 

-^d:iid,.lt;;x!s:;r!,r':^ 

'I'l •* '■< mono. 

-'huni'a^b .t, , •‘ihah and 

liv ; i "''' nmieoliH. 3^ A 350 ,= ,) 

;i IX' X '".—o »•„£ 

» “"'“i I!:;.,',';:,,,:''';;;;!' , x:: 

28 the hliKMicms d, -sriAt j mi t leiilnr alteii- 

hlv ifimiii ',r '* 71 <1 I iinmicne ImiiK two 

i<h„n,al mtroso chlorules. ^^,th. Inmt.vtT. tlnu,em plusical 


ti 111'.! I“J^![|?®|?®"®-n|troso-chIorldo. m p m p 


d'5‘. 


JjO . 


I u. ami l-Llmonene-nllroso-chlorlde, m i 

‘‘I' lln , ‘ <'ii hn.itme wiili sodium 

'^''''dOMiue ' »nT*?*i*-‘ ***■*'■ ■ hhmmieiie mtroso t hb'ihles i^ivme 

^’■43, ’ d**dtK)nene-nitnKo chlmides It arvoxime p je also 

^ * *J"LImonene, dipentene, cmc;ic, sp. u rS5j (it. 28 , ji.|5 ; 
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29 , 4), boils lit 175'’. It is ussoriiitt'd with riiu'ol in Oleum i;;,, 
It is prodiict'd by healing d-linunifiu*, Minioneiie, piiuMie, and ( ainj)||i n,. 
to j^o"" v>0()' : it is. tluTefore, present in tht‘ l^is^ian and Sw.ili y 
tiirpentirn' oil, obtained by apjdieation of great Inal. It is (l( ii;,,| 
also from the liistillation of rubber, and the poK inerisation oi i}, . 
;Nn/>rta/e (\H^. formed simultaneonslv (A. 227, JoS'. It is .ilso jiiddn, , ,1 
on mixing I'lpialh- large qinintities of d- and l-limoiienes, as \\vji , 
wlum piiuiie is boiled with ah'oholie sulpluiiie acid. It forms, im, ,,,j 
withdrawing water from linalool, tei jiine Indiate, lei j)ineol, ami > ii:i ,,j 
Jly luu'lt'ar svnthesis, dipi'ntene is obtained fiom the s\iti|,, ! , 
a-terj)inenl by lu'ating with potassium bisnljihate iC. Kiop I. Him 
I t may be prepared pure bv heating its hydrodiloride with .n mi:- 
or S(»dium ac etate in glaeial ac'etie ac id solution, 

Ihirc' diptmttmc' is a liquid with an agiceable odour of lemon. 
Although more' stable than most of the ollu i terpen- ^, n . m 
yet be ehange'd into tlu' isonierie terjcineiie b\- .ihoholii snlj j,;,,;, 
aeid or lu’droehloiie acid. It is oxidmed to p < \ inol b\ m (»m t lai s j 
sul})huii(' arid nr phosphorus {)entasulphide. ji(\mol n 
obtained b\' treating its dih\alro-br(»nnde with bromine and iidi! ;; . 

(P». 31 , l-joJi. 

The deri\-atlVe> of dlj.elltene e.m be obt. lined Hot i>n]\ lion, o., 
dipentenes, 1)11 1 also b\' mixing the i oi responding deri\ .iti \ 1 > la d' \!n - 
ami la\odimonene, 

trans-Dipentene-dlhydro-chlorlde < lboiIs,i! no (n ii.m 

and melts .It 50 . cis-Dipentene-dihydro-chloride, in p ihoiM , 

The trans-dipentene-dihydro-bromidet ,„ll,,, .dl Ih , from d hn; - 

dlpc'lltelio. terpine. aild rllleo] With hvdlo bfomii ,l( id. niells ,1! ei 

cis-Dipentene-dihydro-bromide < jllld, im ltn .' 

resiilt s troin fin- aetion of 1 1 Itr np'on a well . o<il. d sohit ion o| i -1 1 . 
glm 1 11 ai et!( arid ; so.- .d^o < is Telpllle jP. 26, jX'p. 

Tetrahydro-dipentene tribromide, tn> r,.)r<>-!nf\ir.e t ,„ll,J’.i 

rived from tr.ins dipenteiie dilo.dro bioimde b\ tin .n tion oi i o ; 

u[>ori the gl.K ml , 1 , rtie .k kI soliifton i.\. 264, ..’S* 

Dipentene tetrabromlde < ,oH„j Ifr, im lts .,i i • j 281. i f 
Dipentene dihydro-iodide ( jlll melm.it ;; ;o lA 239. ; 
Dipentene nilroso-chloride ( 1 ni. It • at loj , o t i 

oxirne. p. 510 (A 270, 175 ). 

Terpinolene < !!, (. ^ ^ ( r ^ melting at 75 1 1 ! 

C fl, ( n, ( \\y 

ha ) not vet Ixen observed in ethereal oils (t is prochn a (I when i' d'!' ' 
hydrat*-, terpineol. .-md < jm-ol are l.ioiled with dilute sulphnii' aiid, 
ami by he.iting pim-ne with the immentrated .nid. P.oihii:; 
arid or anlndrous formic -leid also liberate it fiom (hr trrpin< "1 in' hu's 
at v5 ' (A 275 , rot); 368 , 11); or anb\«irous fotnm acid (A 368 . n) 
with hrotniiie tcTianolmie forms a dihromidc' i«^h m l’ / 

fH. 27 , ami a tetrahrcanide < ,„li„iPr4. imp. n'> , hem 'dn' 

It (an !)*• regenerated, in great (niritv. I)V reduc tion will) /hh * 
ami aholiol (Pi. 42 , 4644). Halogen hvdridc' is added h* if ' 
formation of di|)N jitene dihalogenicles, I i rp\iu>leue helon.i;" \ " 
most nnsfable ter}M nc*s. and is ( hanged with espec iai ease' h\ ai ii 
dis[>lac ing the seinic vclic cloiible link into llm nm Ic iis and t 
forming terpinene. 
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'I'lic Tcrpincih’ Group. 
Ill,' (lu'e<* lolh)wing dihvdro 

The mum- terpineiu; 

-eyniols ; 

is used for designating 

Cll, ( il.( H;, 

(' 

( Itj ( Il.< H., 

(‘ 

CH;, CH.I ip 

113 ell 

n,< ( 11 

lt,(. (H 

!{,(.’ (H 

IK (It, 

!K (I I, 

C 

a-’r('ii)Uieiie 

('n, 

/Merpincnc 

c 

CH3 

'/-Terpiiuue. 


(it llu'Sc, tlu* (1- and y U-i j))iJcni-> lia\'c hern toiind in (.-llit.Te.d oils, 
while the /i-teii)infnt‘ has Inllinto onl\- I'cm |»r< }>arfd iitlicticalK'. 
liiitli the natural tcrpiiifiic .ind llu' icrjanciic .irtiti' lallv ])repared from 
(itln 1 tfipenes or tripcnr uKohols r.'pia'^efit a inixtuiT of various 
,niiiiiiiits of a- and y-tcrpiiicnrs, in wlii.h a-terjnnriie u>na]h- pre- 
(ioiiiliiates. rile Isol.itinn of A pciffetl\' j»uic a- or y-t<rpinene has 
liithi'i to not been aer<.nij»h>hf(l. 

Terpinene (a • yi, h.p. i7<» iSi , D o >.}<> i.mi i (\\. 42 . 24251, when 
|)iiiv, has an odour ri srinl)hn,L; h iuoiis and is optieallv inaetivc. It 
ii,i> iM'i n found in (ard.iinoin oil, ch ini oil. ((uiaiidcr oil. ajowan oil, 
rti of whieh the latter is partn iilarly iieli in y-lt i junriif. It results 
on hoilm.u dipentoiio. !orj>ine, pholl.indrrne, eiiirol. or dih_\'dro-(;ai Vool 
wuh dilute aleoiiohe sulphuiK a< id, and ulun I'liieiie is ^h<lkl'n with 
a little I'oueentrated sulj'huiie aeid, A j>aitlv puiv y-terpiuone is 
ohtaiiird (i) from ehloro ear\rncne. the roult of thr aetioii of Ft 
ii|)o!i eaiA’ciione. or 1 >\ refluetioii of sodiuin and ahchol iH. 40 , 2471) ; 
12 ! from eaiA fiu hmiiiio h\ rei< t lion of ammonia tlh 40 , 125I)) ; 
hh lioiii meth\‘l-ilu iiloio-nirth\ I keto dihxdio ]i< n/ol, with iso-jmijiyl- 
iiiaeiiouuiu iodide, .iml healin.12 (he le^ultiny eotnpouud with aleohohc 
!»a,idi ip. 42 , 240.), 44271. idle l.ist iiK'thod of lormation lejireseuts 
■1 o.iniilele mu lear s\nlhesls of terpmelle. 

/i Terpinene. h.p. 173 1744 sp, . ilu' ittaxitv o ;S. has been 
''G uiidl from tlu‘ ('<indens.it um prodiu l of s.ihma k( tone with hroin- 
•'" 'le rstet aiid /iiu' Iw leji eiiuii of water and d.istill.itum of (he 
^'■"11111114 uiis.iturated a( id, ( : t IP O.dl. m.)' . It mutes with 

'’•oiiiiiir to form a i'r\ st.dhsed t« irahroimde. m.|>. 155 . wliile a- and 
y lei iniieiu o only yield lupnd l>romnu addition pti'diu ts y\. 362 . 2S5). 

All three tei juneiies iiiiite with lw<‘ nu'h eiiles of hah-^en hydride to 
f"un wrll (jrlined terpinene dihah».t:emd( s, fiiun whu h. on he.itiu^^ 
''"h amime or aI('ohi*lie jHitash. a mixture of n- and y terpinene is 
^’Iteiii rat, (1 On shaking uj> with diluti' alkali, dihaloj^eii hydrates 
‘'le (oiivcrtcd into tei jiineiu' terpin and teipineiu)! \(/r h compounds 
'jl'i'li are isomeric with tin* anal(\i:ous conversion products of the 
' ’P'adi lie h.ilof^enides, ter['in and tci pineol, 

‘■'d*' ' iallv charactenslic of a terpmene is the formatum of terpinene 
"Hroslte C.oHtdNOI D.NO or ( ,olluiNAlll)O.N(). m.p. 15.5', 

"■nii'd |,y ni'iion of t>otassi\im nitrite n|V{>n terpinem* dissolved in 
R K ial K etic aeid, and usihI for discoverin.q tei juncnc m ethereal oils. 

in alkali, but gives, with bases, iiitrolamines soluble in 
' ' ^^ ith ammonia it thus gives terplncne-nltrolamlne ( ,0^1,5 
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(N.OHj.NU^, m.p. Ii8‘’ (A. 241 , 320). With /iiuMlnst the terj)iii. ,,, 
nitrosite ami the nitrolaniines are reduced to earvenoiie, while sodim,, 
and alcohol redure them to tetrahydro-eaiA'oiu* and tetrahydro ( ,11 \ j 
amine (B. 40 , 57()). 

()n oxidation with ])otassium perman^Miiate, a ti‘rj»iiiene cnliU 

a, ai-dioxy-a-methyl-a,-Iso-propyl-adipInIc acid, m.j). i.Scj , wi i, 
can be fiirtlier broken down to oj-dimethyl-acetony 1-acetone (A 362 , 
2()3) : 

CH,— ClCHj)- CH CIV-C(CH3)OH-Ct),H ^ CH,- CU.Cl I, 

CH,— “‘“CH,— C'((AHdOH-C(VI '‘CH, CO.CHiH,, 

Tlie isomeric y-terpineiie, similarly oxidised, yit'lds an (i\!li!)!, 
(■,ylljg3)ll)4, m.p. 237", whi«h, vmdt-r tin* action of dilute sii!] ! n. 
acid, Kivcs a mixture of tluinol and e.irva< nil (('. icyx). M. 2150 

rtrpinou' I)iri\'iiro-Jiit!<>t^inul<-'<. These, like tin- ( m lesi/i ; 
dipc-nteiie compounds, occ ur in two stereo isomeric foiins, oi j ' ii 
only the trans-form is solid at ordinar\- teiniu ratures. TIk \ ,.1, 
formed from the terpiiieues, but with j^reater csise, by the .kIs : i f 
haIoe,-[i hvdridt' upon th<‘ bicvclic s.'il>m«-ne and tlmieiit \!m, 
from terpinene-tc*i jiin, and the terpineols, vcith glacial acetii li a . 

hydride. trans-Terpineno dichloro-hydrate, dlbromo-hydrate, ! 
di-lodo-hydrate melt at 52 . 51^ , and 7<) , A terplnene monochloro- 
hydrate C, ^ 11 , ^Ifbl. bji.,, S7 eji , results frean terpmeiie and ^ l:i !r 
with dre H< 1 in • .irbon bisiil[ihide si.lution, h ( (.riev|i(aid> i 11 
{)ineol-.{. since sidiiim and alcoliol reduce it to ( nieilieni ! • 40 , 

Phillandrcnc (troy.p. B\' n- and ft phell.indreiie we d( in n iw 
isomeri*' dih\'dro r yinols, both marked Iw tiie e a.se with ulii'i: 
combine \sitli nitrous ae del to form well-marked jiseiido mu s - 
The phedlandrelie s licdon/,' to the* most unstable leI}M lies. ( oi I ! m 1 
bv ai iris into other tt*rpenes, like- dipe-nte-ne and iei pine):i 
halo^'en hvdride* and bromine* the-v only form liijind .iddiin ^ i m- 
duets, .ind, sini e* ihe-y e .mmU !)•• re'/,;i'ne-rat<'d from the » i\ i ; -"i 
nitrite s, the-y have- not be-e n hitherto obtaim el j'Uie. 

J Jj f jj' M iK ii- djOM' 

is ;ii tivi’ .iiirl is |,ri’ttv frr<|iiriitlv fouii,! in rtln ri il "li-' 

with riLjht hand and le-ft hand re»tatie>n. d a Bln llamli' la li • i ' 
foiiml in water <4 fe-nm-l oil, e-le-mi e.il (A. 246 , 25 71, giiiK' '--:' ' "''j 

whde 1 a {ihellaiielre-ne* has be-e-n fouinl in Australian e in al\ pn; . "i! e 
/:n< a/v/'/.ns amyfidalina ami in anise-e-d oil (>), ba-lMiellandn ii' 
be-. n svnibe sise-el ffemi the* pICMiue t of iso-propvl-' ><1" li' ‘ 

and f ll^Mf^d by re-je'c tion of wat<-r (A. 369, 2<S5), and also from ' lil"'" 
phe-llandre-ne, tin- produc t of the ac tion of IH upon carvolain .c 
by re clm tieiri with sodium and alemhol (H. 38, 1832). ^ 

On oxidation with |X)tassmm |x-rnianganate, a pin H ' | 
pr'idm es a oxy /3 iso propyb^dutaric ac id and iso-propyi-su< cn' ' - ' 
Sixliuni and aleohol reduce it to c arvo menthenc (H. 86 , O B*’ ^ 

Die himolecular a-phellandrene nltlit®, obtained with into 'i ' | 
occ urs in twee sferto-iwmeric (?) fonns, m.p. 105" and n ; . '"j'‘ . 

re-clurinj,' with /anc and glacial acetic: acid it yields I’^*' V ',p 
diamine CjoH^fNH,),, b.p. ijj'’ (17 mm.), which shows in-'* 
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iiitiogon atoms arc linked with carbon. With bases, it does not yield 
,iilrolamines like tin; formal nilrosiles. With sodium alcoholate it 
splits off hyjKMiitrous acid and lurm> nitro-a-phellandrene, b.p. 
UV i“‘)^ (9 mm,), which can hr reduced, with zinc and glacial acetic 
aiid, to active can'otanc-iuctonc, and, with sodiiiin and alcohol, to 
l^h^iliydyo-cim'one (A. 336, 9 ). 
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TIk- /5-phellandrene nitrile ).t ll, Mb., m.p 0.^ and loj', 

I’l'diKed by nitrons at ivl. is reduced bv zinc and clacial acetic acid to 
p-phellandrene-diamine, l>.p. i.m (11 mm y whdi MHimm and alctdiol 
I' dll' e it to cumin ahh h\ tie. Stulium akolit'late *ou\ ei t> il into 
nitro-/]-phellandrene t which, on i« dm tier, with zinc and 

'''Sia a< id, passes into thh\dio cumm ahh lude i.X. 346 , li. 

AbbMenthadienc J jj m h t Hg li, j. b p 174 .usuadly 

"bl.iiiied synthetically bv Hae\er fimn mi. cin\ lo succmic e^ter i\v 
oinveisinn into T-methyl-4 iso j*n»pvl e\ do hexamlioue j.s. n diiction, 
and ieje( lion of it vit'lds no cr\ stalhne bioinide or nitn^itc, 

■'■'d does not seem U> be identical with .uu of the kiunvn tcipenes, 

|l’> 26, -mo 27. 4 w). 

A’'‘^"'’‘P’Menthadlene ^•''l * tetialudro P tolmhc amd 

'Vith MgK'Ifj, (p; loio. 1 1 So ; see P. 39, j 
Sylvestrene ^ t H.chcHj) ; c it, ^ i -ic , has 

, Ch, t m, nt, ’ 

y 11 found in the Indian, Swedish, aiul Riissian turpentine oil, and oil 
I* I*’"*‘ ii('edlcs. It is <lextro-ro(a((»ry. j(i]„ i bO j-' (A. 252, 140 ), 
i>oss('sses a pleasant cxlour resembling lemons. Synthetically, it 
'Han preparinl from duAVtetralualro-in-tiduit ester In’ trans- 
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position witli ( niul (‘liniinalion of water (I’erkiii). Its sdluiu i; 

in aeelie anhy»lrui»‘ is eoKnnacl a deep liliie by llie addition of (,,ii 
cenlrated ^iilplnnie aeid. similar luliavionr is slinwn 1)\' rarMsii,,, 
and dili\ (Iro-beii/ol, while otln r teipene^. under tiie same ( (>iidiii,,|; , 
show a red or reddish-yelhiw (ohnir. It ih oiu- ef tiu“ most st.ihb (,i 
terp('iu‘s. iind cannot l>e translnmu-d into isoniei ie ti rpem s b\ jiir 
of either heat or acids (A. 239, JN). On brojnination of its diliMli,, 
bromide and subsequent reiluetion with /ine dust and il( 1, m e\i!i,,| 1, 
obtained, while hmoneiie, treated similarh', ^i\'es payniol. 
treiie IS probably, theri-fore, the limoiieiie ot tlie ime\moi m-ik ^ ;b 31 
Job;), lake linionem', it ^orm^, by addition of two moleeiiles li.ilc-, J 
hydride, dihalogeiiido, whuh. however, in contrast with tie- (nn, 
spondinj^ limoneiu' compounds, an- optically activ i-, and from uhii h I,; 
Ixiilmg with aniliiu' and sodium acetate. opticall\- ai ti\ e syl\ ( sn, ] , 
ri'i^iMierated. Hy treatment with dilute potash tlie dihv dro h.iloc' ckIi > 
are coiueited into the ah olu'U (oriespondm^ to teipiii and 

VIZ. sylvelerpinet ioll,,iOll).,, m.jc lyn .and sylveterpineole ( 
b.p. jio (A. 357, 7-’); dlhydro-chlorlde < ,uIl,^( 1 ,„ m.j). , dihydro- 

bromlde, imp. jj dlhydro-Iodide, m j*. t-; ; (etrabromide iiij 

imp. IJ5 ; nitroso-chlorlde ( ,yll,e,Noi( 1, m p 107 (A, 252, is" 

Carvestrene 1 boilini; at 17.^ . resuits troin the distill, 01, h , [ 

(ar\'lamine chlornh\ <lrate. it i-, piob.ibK the optic, dl\ 11, ,i !:\i 
isoim ride coiTe^pondiire to s\l\estrnie (lb 27, ,;.jS,A) bin<e hki tl. 
latter, It passe-, int<» m < \ mol. It is probabh //ic </;/>c u/c;n‘ e/ //.c ic' . ov 
.serie s lie 31, I'l’l'' < oloMtlon, see S\lvestlene. lb. ! 

synthesis It has lieeU olit.Ulled from the I.Uemii A* tetlail\ (io il; 
toluic ester (( . 1007 , 1 . I.| 0 >/, 

rile t/i/iVe/re-c/i/ofn/c melts at S-’ ,aiid XW dikwlra hrumuic a\ p e 

On the svnthesls of a telpelle llllk-l.^e IsnllleM. With l alA (st I ( |,r, \ !/. 

'^’-m-meitthadiene, bp 177 , e t , i),oo, I 171. 

Hydro-lerpenes. llvdon .ubous derivi d from menthol ,;i: l 

tetrah\droa .irveol as foiind.itioii substances, .iml ( oiitaiiiin,:; l\o ic 
four atoms more of h\«lr'<:b >‘ tf‘an the piee edllui; bodl< s, I e,ii il' -r 
kimship to tile latter. I he two .d< ohols just meiitiomd are di ii' > h m 
sU( h a manner from he\ah\ dro p a \ mol that in both of tlii iu >!.'n 
are present seiondar*, riiiLj-ah ohojs of this h\ drot .ii lion. Vkhu; ili* ' 
lose waiter, menthene and < ai vo-meiif hem- are prodiu ed, ihi pO (!i:< 
tion of tlie latter < om}»ounds from limonem- and terj'inene nn'is ' h'ei" 
hydrate, as well as from a phellaiidiene, bv n diii lion with sodium ni'l 
ah ohol, fi.is been nienfiom tl above 

Carvo-menthene < ,„llm, b.p. 17a (rp, /. pr. Ch. j.66, J71 
2qv>i. Its nilrov>-< hloride melts at .S7 and its nitroblM ii/A ]-.iim>‘' 
1007'. 

Menthene, mi nlho-mcntlu nc ( j„ll,^, Icp. ib; with sjiecitK 

(e.kob 4,r oKiq (jo 1. ft is fw-st made by aOiiif; with j>ot obum 
phenolate UJ.KUI rm nthvl < blonde (lb 29 , i-*' | {) ; 01 by the <h\ disiiH v 
tion of mrnthyi xiinliunf/nn mithxl c->/cr ( |qI 1 h,U( .^S( II , ( 1 » 32 . 
it Is obtained direct fyom menthol bv lu-atinf.; with dilute siilplini" f 
or oxali< and (( . I'/oo, f. iioi , H/oi, II, 115M; Ib 37 , i l/.d ' ^J''l 
them* has Ixen offtamerl from tlM" rondtriHation product of i, j in* 
cyf lo he.xanone with iso propyl-rnaf'iiesium iodide by split tin/.; oil \N<d‘i 
(C.-jr^ib, I. b|i). Nttro^o chloru/rs, B. 29, 4 . 
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Tlie (•oiislitiition of tin; two liy(lro( arlmiis follows from their n- 
|a(i<m to rarvacrol and imajtliol. < aiA .K rol n-adilv results from a 
l arvojie, wliieli, u|mui icihieiicai, xields tetrahvdro- 
taiAcol, with whi( li menthol is isomcrii . The < onstitiilion of menthol, 
,,n the other hand, is j)rovcd hy eon\-( r-^ion <»[ the (■()rie>|)ondint^ ketone, 
nieiitlione, into ; ( hIoro-('\ inol and tli\ niol. i;\- remo\ in^ water from 
llii se alcohols, or liydrofjen chloride fjom their ihlondes, two diffeR iit 
ti tiMh\’dro-c}’mols are formed ; 
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CIlptH) ( H, 

t H ( 1! 
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. (11, 
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<11. (lb 
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til,* (11, 


CH, 



: 11, - 

<11, 
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'I'etrahv dio . 

.irvi'ol 




Car\ii 

nil nthene. 



When oxidised with j)ola->^inm 
litlieiii' ^IV'ol, (j) a keto-alcoiiu 


el m.ilieanate, ;,7/V( /'(' \ lelds (l) 
I'oihni: at to') ;i ;-5 nim.'i, and 


;) the fattv at ids arisiii.y' from meiith''ne ■Ik 27, ; while unvo- 

\ lelds (1) a A./mic a/i/t /.-wn < left, .il'oiit ijo , [2' a 

k/eiX'C Uilil k-pu •‘’"'’>5 '.'e p’''"" pr’t^kyiutarK' 

;u id (B. 40, 

^ i-, , II / 11 ^ ^ I- ■ 


A A‘c'‘'-[nenthene. >:< c liy n J ][* | c : c 

h.p. i;; . D o'.StB k'l'' •"'■*' ohtanad fr-'m the << a;.i. i!-.!!!''!! piidnct 
of I , iiietliN !-<'\ clo-hexaiioiie with I'loiiii'o tiut\ ri( ("ter and /inc' 
bv reje. tion of water, ami distillatimi o! tie i. xiilime un-'atnra.ti d ai id. 
Nitrosn ( hloride. in.|». loj . On ixolma with kniute it tran>- 

peos into i-nieiitlio mriithen*’ iA. 360, In tiie ''aim m. inner the 

rorrespoiidinj^ mentlu'm'' of the o .uid m-Min - have Inen ohtained 

(A, 360 , jak 

A'<''>-Menthene t'lRtH' VJI’ \\\’ ( Ha ' I'p.u knimd 

( lij ^ l|f * 

bv n diiciion of iso'j>nl<-ftol « lilonde with -vdinin ami alcohol, On 
oxiibitioii. It \ iel(U liexahv tlio j) a* I t\ 1 toimd ami hexahvdi'o-p- 

k'biir .0 id (B. 39, 

B) la'diiciipr; menthol with HI, "i imiithvl Oibaab with si>dinm 
‘^idabohnl jB, 29, ti; ; /, f t. ( a. 60. i s> a h\ do- ai I'oii has keen 
obt liiinl uhu h is jtudiahlv he\ah\ illo < \ imd 

Hexahydro-cymol, wrtUhjtu . r n/A. >; 


kp ik() _ 1 o Sotit). '('he v,im<‘ h\ diiK'arl'on m jnoh.ddv reproented 
'k' tile hex.ilivdro cvmol oBtaniial l'\ the i« dilution ol teip'in ludrate 
(B. 23 , U. yd, (iTjiineol (( . H- i.kShaml d hmom nc A . loio. 1 . 
■db). as Well as resin oil. 


'■ ■^Hoiioi,; (ijr jHi; M<>NiH4(IIC IlKl’lNr OK MVNlit.VM t.KOt’P. 

^ Monacld Menthane Alcohols. Hexaludio p evnud oelds the 
menthols. 

Secondary Menthols. l-Meothol, menlha-camphor, 5-meihyl-2- 

''Ob. II. 2 K 
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iso- propyl -hexahydro-phenol ciIs.ch<(‘;"'™i‘‘'“'')ch.cii(CHj), ,, 

abo\'('), in.p. ainl l).j). It is tin: chirf cuiislilin i.i ,,f 

pcjipcnniiit oil (I’roiii Mentha pip^ritii and McntJui iirvcnsis, wir. 
iisci'ns). It IS loniicd in the n‘(ln<'tioii ol incntlioiu* ( /. pr. i'h. ■ 55^ 
1 pi, and is oxidisi-d 1)\- l iironiic acid to l-iiuaitlionc. Hy the i x.i , | 
water It \ lelds incntlic'nc (sia* aliovc), and by rciliu tion In x.ih' .ii,,- 
c\ inol i( ^nlis (al)ovt'). 1‘olassinni pcrniauf^antitc conviais it inii' 0x0- 
menthyllc acidcu^riK boiling at i;i (i n n, 

(A. 289, and /^ methyl-adipic acid cilg Ciiy ( n n 

niclliny at So (H. 27, iSiS). 

A mixture i)t two rai'emic mimtliols, in.j). 23' and 41/, is ebi ii,,! 
I)\- the rediK tiun of ihxinol with hydrogen and nickel. l i< n lii, 
tir.si (if these. b\- splillnii,' n|) the coriopondinp' phthalic e>a'i .d 
with ( inehonin or brncin, we obtain the natural 1-menlhol 4 le n^ 
I. iS;j!. 

Menihyl chloride < lyll,./ I I'oiU at 204 • ^ 1 '*’ ®thyl ether i - : c 

jij , and tlu benzoyl e.sier im its at 34". Menthyl-xanthogenic nuthyl 
ester, m.j'. ;o . i.;iN*s iiimthene on dry distillation (H. 35 , ; Iso- 

vaierianic ester, Icp^,, . is reiommeiided under the lieia nf 
" v iUii I " as a irjii. dx for sea sic kness. The ( hloro nu lie, . i / 
th \ 1 ether, form, d l-x the aetion of i!( 1 upon a mixture of nienii,' ! ,,;;i 
foiinaldelix de. is iis.-d in. dm the name " jOrmane" as an aiil: )i: 
Its ( .aii}>o-i:i..n !s ( ,„! !,„<)( II A p |)4>.j^ iPi 3 

Telrahydro-carveol,(./r. (i omch/Zm/ < ii3 < li < b < li < li, , 

isonir n, with menthol, is a thii k oil, volatile without deeoie| ' 

It Is forme . 1 when tetiahvdro-i arvom* and carveiione ate lohroiip. 
mot't ether. al solution with meialln so<lium. A mixtiiri oj iio::;;! 
e.iiao-inenthols is obtain. d by the re<iui lion of (Siirxai rol wiiii N; nd 
ii (< . f(.oS, I, 7;-). ^ 

Its tn ( onina lion with (arvai iol (see above) would iiih: n is 
I onslitnltmi. 

Trriijrv ni' H/hi r, ale pio(lu(ed when their livdrododic a. in ' Me 

(dditi.in prodn.tsof ill and im ntheiie hy means of i at \ <i iic : ; !i' 1 ' 

are tr. at. .1 with moist silver oxnle (see also B. 29 , 1.^44 ; ./ /' ' ' 

60, .yvhi It Is notewdrthv that the addition of the lialopeii h 
to the inenflienes prodiiKs the samp tertiary menthyl hale! ' aid ^ 
are (ibtaimd from menthol and t* rahvdro-carvcol, with tii' 1 ^'' 
jihoroiis h aloi'i-nides and halopeti hvdiides. 

Ternary menlhol -4 . n,( ii J.jj* Oj*34((iii) cmcii,),. I'l 

!.'ii iiiin.i, li.is a (aiiil i)< |i|«Ti.ii.il like oiloiir. It is I'' p 

Ktiori of I so prop; 1 - magnesium iodide ujHin i, 'Vi's, 

hex.inoi.e d , if/od,^I. J 42 ). On heating with KllSO it va d - 

menthene. 

Tertiary carvo-menthol ( if, r{()H)/ ^ ' 

db ' too' (17 mm.). 

Tertiary menthanoI-S ,c 
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1) p. 207°, from h(‘xahy(lro-p-toluic rslcr ami methyl-magnesium iodide 
iC. i 9 ^> 5 . -d'i)- 

Dlacld Alcohols. In this grouj) are tlie two terpins, cis-t( r})in 

traiis-terpiii, corresponding to tiir < is- and trans - dipentene - 
(lihvdro-halogenides, with which they ;ire intimately related. At 
present the following formuhe are assigned them (see B. 29 , 5 ; 

('. i,S(|7, 11. 420) : 

(II3 . ClG-tH, H HU CIV OC .. H 

HO ^ ('(CHal/JH C H;, t H, C 11^ (-(CHal.OH 

cis-Terpin traiis-Terpin. 

These are in harmony with tlie oxidation of terpin hydrate to terebic 
add. as well as witii its formation from linalool. t itieol is to be 
ngarded as the o.xidc* corresponding to the cis-terpin. 

^Tcrpln, cis-ltrl>in t ,oU,„(Oli).i, melting at 104' and boiling at 
jys , readily attracts water and j)ass('s into a body distinguished by 
itseical power of crystallisation, viz. : 

Terpin hydrate ^ ^*2^^ *” !’• ^^7 • from which it is 

lirepared by protracte<l healing to loo'. leipm corresponds to cis- 
diprntene-dihydro-bromide, from whidt it ( an be obtaimd by treat- 
ment witlt silver acetate in glacial acetic a( id. .ind saponifying the re- 
siihiiig diacetyl deri\'ative with alcoholic i)otash. 'i'er}'in hydrate is also 
pindiii ed if turjieiitine oil is allowed t(' '■tand with dilute nunc acid and 
alroliol(A. 227 , 2S4), as well as from piiu ne, dij^entemn and d-hmonene 
with dilute acids. It forms, furthermore, on Iminging dipeiitem* and 
il lmioiaiie dilivdro chhuide into contact witli water, and when ter- 
piiieol and cineol are acted uixm hy dilute adds, ^vnthetn ally, it has 
heeii ohlained h\ the action of nietliyl-magm >ium iodide up(m 1.4- 
(.'vilo hexaintiie-c.irboxylic ester (('. i<)o7, I. 

The haloid acidi^ convert teijun hydrate mt(» tlie cis- and trans- 
ilihvdro-halides of (hjH*nterie. When boiled with liihitt' adds it jwsses 
into teijimeols (B. 27 , 444, 813), Itiiuad, dijH ntene, terpins. and ter- 
pinoleiio, 

trans-TerpIn P 

("lined from Irans-dipenteiie-dihvdro-broinide (see ds-leipin), into 
wliii h it linally reverts ujkui treatment with lu diogen btomiiie. It ihu s 
""I (<iini»ine with*Avater of cr\stallisation. 

Cineol, eudilyptol C^H,jO, b.n. 17(1’, with spiciin gravity 0 (Uj 
(I'l I. Up is|539, is a liquid with a camphor-like odour, and n'pre 
^( ^t^ tin glycol anhydride corres|H)ndmg to us ii rpm 

b ('I eurs in many ethereal oils, in oieuvt tte.z. the waum-seed oil 
"( ‘b/u;ii.snv l imt, cajeput ofl, eucalyptus oil, loM inaiy oil. sag(‘ oil. etc. 
llvdim liloiic acid gas conducted int«» a petrohnim ether stdution of 
dniitl precipitates an nnstalde addition prod ml t lol lifiUHt I pG, 
''diidi water resolves into its conqHtnents, and which serves foi the 
^'T'lr.itioii of cineol. With phi'splu'ric a» id, K'MUcin, hydrt'gen ferro- 
aiid ferri ryanide, eto», cineol forms conqHuimls KMinblmg salts 
1 34, zlcSq ; 0. IR 2 .\ 0 ^ 

.. glad.il acetic acid solution tli® lialoid acids chang(' cincol into 
^'P'lUeiie diliydro-liiilides. At bw tem|H‘ratuics hydrogen bromide 
B^^'hires cis-di^Hintfne-dihydro-bromide. PjSj converts ciiuad into 
Gnul. Potassium j>crmanganatc oxidises cineol into cineolic acid 
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( 2 ), thv aiiliydride (5) of which yit'lds. u|)on distillation, methyl licw I, u,, 
ketone or inethyl-lu'pteiioiu' (.[), while the latter may Ix' arraiiL^nl 1,, 
m-dih\(lr(‘-is()xylene {5), 'I'his series of n-aetioiis ix shown in i),, 
folldwim; diai;ram : 


( 1 ) 


(*’t 

0) 


( 1 ) 

(11, 

( H (11., 

( H.. ( IK (),H 

(11, 

(II, 

( IL ( 11 


('■(('ip), j 

, 1 ‘ H 3 ), 

^ 1 


i 


1 

1 

1 

0 

1 

ClI, 

("(('Hd (H, 

e ll, (*(( 

(’ll.. 

(‘'((■H;,)('(),ll 

CIl, ((Kll, 


Cineollc acid melts at T()7'with deeoinjiosition ; its anli\ ihnir 
melts at 7S and hoils at 157 H.) mm.). On healiiiL: with lom miMi,,! 
lf^,.^04 it yields 1, /,-dimeihvl hon/oic ;i( id (H. 39 , .)o^ ;l. Cinenic 
acid tttlliatlj. m.|>. \ i'' forim-d s\nthetit all\ fiom the li\iir,iti ( f 

meth\ l-ln pteiioiie lt\' additi<ni of pnissu .k id .hhI sa]>omtn atioii j; 
the ai lion of coneeiitrated lL>Oi it jla^se^ into 5 aeetyl aa (inn. ih, 1 
\ aleriani(' ai id with mii.;r.ition ot a meth\ l j^roiij) (Ik 33 , 1 Un : 34 . 
-’I'd : 41 , IJ 7 <S). 

.■\s terpm eorrespomU to the dipelltenc dlhalo,i 4 eIll(i( - \e 
ha\e, corroixmdinL: to the lerjaiiene dihah'yt nides, terpinenc-ierpin 
CHvOUa' J Iji I ('(olp ( Hi( ilj!,, m.p. I , h.p. jv* , wi,: !: 

stihlimcx on lieatm.c. It I-' form'd 1 <\ tin- a' tion of diliit* i ni -i: 
upon teipinriif di' hloroh\ (Irate, t" wtiK li it rcv iits on lit itin: m;;!: 
y'Kn lal ac'-tie h’, drot hl"i le at id. it is aKo ol'taiiied fitini s,!! :;.;. 
tlmjenc, and it rpiiieiiols with dilute sulplmii' ai id i.\ 356 , - > 
On lieatiiiL,' \Mth o.xalie a< id it '•plits oil wat< r and pis^ s inn’ in- 

( II, ( II. 

pinctiol and 1 , ^C\neo\, ( 1 I,( i>— ‘ ( ( lli i!, , 

( II, ( n, 

h.p 17 ; . i'his, with iliJr, M'-lds t'-rpiiK lie tiihromodi', 'Ir.ii' \ 356 , 

On the m* ta-M ri( « ompound r<‘i r< ■'jicndiiij.; to ttipiii. ■ 

S' e aho\'f, .Hid ( I‘V* 7 , !. I }oS 

Menthene-glycol >H)2. nidtinp' .it 77 and hoilin:: .1! i;," 

(15 mm.), t' suits when mcnthene is oxidised with potassium jTiiiMii- 
t^Mii ite (H. 27 , .\n is'.mein p S-m« nthem'-n;l\'i "1 t ii,Il|, ' 

m.p. -Si , h.p I.}5 , is oht.uned lx si.h s iso-pnlet,'ol h\- tieatin;: ' 
ellal with dilute fi^so, ; on withdrawing wat< i it passe> int ' 1 ' ■ 
jmlegol ((', i.Sfj7, n. 

2 , 8 -Dioxy-hexahydro-cymol f p.lfj, 2. .sdo}I)j, a-fcrm mi' ni 
/Mortn m.jn io> '. is formed hy re<lu« tion of o.wolihydi" < an' ii' ■ 
tiv sliakiny' u[j dihydro-r at V(“o| with dilute 

25 j)er lent. lijSOj, it viehls an o.xnle isomeric with (im"!. diioa'" 
jjinol f ,oH|s<h lnp » 5^', wlm h unites with pot.issinm fi 1 1 1< \ ’ 
a eryst illim- <ompound (H. 38 , 1710)- 1 ' 

(c) Triacid menthane alcohols fmvr hecn ohtaimd hv 
rnentliene alrf;hols with |)ot.issinm prim.mp'anate. 

1 . 2 , 8, 9 -Trloxy-hexahydro-cymol f ' ,','1 

dihydro-ear veol (see Ix low), is a syiuj). and with dilute siili’lmi'' " 

yi' lds an indifferent o.xide hoilinf< at Kjd idd 

while np(,f| oxidati(»n with chroniic .icifl it forms a ,1* i’ 

5 -acetyl-hexahydro-o-creiol, inelting at 5H' { 2 ), whir.h, ii|>'"‘ 



»<>n>» v,mc Tiinnis,, „„ _ 

by broniinr ,,,(„ m-oxy-p-tolulc acid, n. lii 

,M«„,nnUs kuv ns. t„ ,l„. (..n,,,:,,:' lAs If.n 


c 

I 

nil 

11, (' ( H, 

H.c ('ll 

[.iimuicm.' 


C 

I 

nil 

H,r (i{^ 

HC CO 

(' 

I 

( H, 


V 

I 

•( n 

H.c (H^ 

i{.( (lion 

CM 

I 

<'h. 


C <irv(iiw‘ I hhvilro ( .irvcol 
COjIl 

nil 

n,< ( iij 

Hji (lion 
(II 
(II, 

< c 


(Oil 
n' II 

IH( (If.. 

H.( ( noil 

(II 
(II.. 


c 

H( (11 
IK (Mil 
( 


CU, 

I 

CO 

I 

nil 

Cic 

IKi CIIOII 
CH 

( 11 ,, 

(^) 


(II., 

V' 


■' - " - 

-it , ' i.'i'i ' , ^ ■ .me. 

l"'f”nMnl(n„n ,u og '“"I' " - 


ni.l>. 

Oil 


V, / ’ in, I), IJ., , and ‘ ^ 

iM ’ , ^'^*^^®*y"h®xahydro-cyniol ( n i ^ I’oio 

r''- 

l'''n,iiit (l,r ■["'• (>l- ll'"'' li.in4,.rnKUi..ns, 

(OdI, ON (S)(I!, OH .-,(11^, ill 


oi Cli, 

I 


(O 

( MUH 

H.c 

( ooH 

H,( 

( 11 , 

di; 

c 

( n, 

^I.C 
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H,C 

( Holl 


(' 

(,H, 

< 

Ho 


( 
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Hj(' (H 
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Tetra-acld-methane alcohols arc fnrnicd by the oxidatiu,, i 
tom n ’’.wn IX'rniauKaiiatc : (i) l.iincictritc ( , || 

( 0 H).„ ni.p. ic)> . from d-lim,mcnc ( 11 , 23 ,-,) 15: 28,2149); (2)cr vi " i',' 
of tcrpmoicnc, m.,,. 150’ (anhydrous) (A, 368 , .0) ; ( cryt ud 
V-tcrpmcuc m.p, 237''. gives a mi.xtnrc of carvacrol '„ul th J 
hca mg with <hhite H,S(), (A. 362 , 298 ; C. ipop, II. 2150) 

r,Jl\ On o.xidafion with pot ^sim,, 

manganate these give three-aeid alcohols (see above). 

Terplneols.- rhc “liquid terpineol" used in piTfunicrv <.l)i n,,, i 
fmm tenmi hydrate by elimination of 2lI,Owilh dilute ll.,S( ), , , 
chielly of the two isomeric a- and )3-terpiiieols, m.)). 45 ’ and ■■ 

a-TerpIneol, A'-»«c«/W/-8 < ''> d cii t (oii)(r,ii,^ ' ^ 

(optically inactive form) ,5.5', (active forins) jV- iN", l>.p .i„ li 
0^4)9, ran also be obtained from linalool and geraniol. Hv ,„vi, I,’ 
synthesis It IS obtained thron.gh the ai tion of methvl-inagneniin, s,;; 
upon A'-tetrah,vdro-p-ti.linc ester (C. 190.,, I. .7,,), IwZ': ! 
i.anou> origins, may be either active or inactive optirallv (H 28 i' ,1 
A spia lally strung y hevo-rotatory a-terpineel, . lol, , is ,1 

y the action of dilute II^SO, upon melhvl-nopinol (A, 360 . ss. ii,, 
a l.c\o-rotatory ter(iineo| from oil of turpentine, see C iSS,, | , 
erpineol combines very re.idily with nilrosyl chloride.' Wi:,; 
hydrogen chloride is wit .drawn from this bo.ly, ai, oxy.,nn,„- ne!i„y 

carvone (H. 29 . R. 5.S7), Hence it follow, tln.t ,n te.,,i..eo| .md , 
the carbon atoms ar.' s.n.ilarlv grouped. Terpiiieol nitm,., s', 
an.l hmonene n.troso-cldoride are correspondingly constituted 
9). lotas.inm permanganate oxidises terpn.eol (,) i„to t...ov i,vi. 

hvdnecyniene, melting at I-I (2), while with chromic acid it 

ketone-la, tone homo-terpenviic ,ici,l (',„ll„,n, 

whifh. undrr the influcucf i.f potassium prrmau^Mu.itc l.iv.ir ; a'i 
into ac, .11.: .a, a, a.i.l terp,-.iyl.. i,l (.,). Th,.r,-for,., in terpim „! Itii2 

ct , the (HI ^^roup iirohaMy is m uniou with rarhou atom > 1 - 28 , 

1773- 1779) : 


(0 (’lOtf, 
('H 

n,( <n, 

H/ cn 
( 

Of, 


(CH,), „ll, 

(p r f) (,) (■ 

(If I (li 

* ff, 11/ (If, j 11, ( ill. 

H/ ( flfOll) ^ II, (' Co I * nn*( t ' 

(Oil CO (.Mill 

('ll, ( 11 , 


Wlirn f(Tpincol is hfat«‘<l witli potassium liisulphati’ it flini ;' ' 

and whrn hoil.Nl with oxalic acid to hrpinolnw (A 275, 
I'M ; 3^8, 10 ). ' 

^-Tcrplncol, iSy^^^menthmol'i ciLCpin)- * *** ' ( i!< ' ^ 

’ ' ^ ' (’If ( II ‘ ’ 

1>„ (efy2.t; nitrcwechloride, m.p. i'm ( ' 3'*^' 
127) yields with iH-rmangaiiatc i. 8. rptrioxy-hexahydro-, vniol. 
on further oxidation with rliromir acid yields 4-arelyl-r, i-ni, di'l- 
cyclo-hexanol : the latter maybe converted into tetrahydr,, p .""'I- 
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lohidl, p-acetyl'toliiol, and p-toluic acid (B. 35, zi.\y ; A. 324, 7 ()). 
]M)r syiithosis of /J-tcrpincol, see ('. K^o.p If. v>o. ’ ^ 

y-TerpIneol, ( ii. ( (on. ^ ^ ( ( ( if, 

' ■ CFf, <'lf, (II,’ 

melts at t)(/. Its acetate results on treat in, l; tri1.n.iij<.-t<rpanc r,i 1 . t!,(- 
liViloialipenteiK' tribroinide with glacial ac t tic add .ind /iia 
(ila( ial acetic acid and H('l convert it into a mixture of di])eiif( n,- and 
teipiiicne dicld«^roliydrate (A. 350, i()o). W’ltli XOCl it [onu^ a hlnr 
mlKiso-chlorido. just as tetrainethyl-etiiyleiie does. ( oim, (ju, miv it 
prulsibly also contains a tertiary-tertiarv double union. lu addition, 
its (III group must he in such a jtositioii that dijant-iie dihvdro- 
hrmiiide can he productsl with hydrogen hroniitle. 

I'trphu'nols. - As from teriiin, so aKo frnm t( 1 j>iu! in -ti i jjin, uii- 
s,iturate<l alcohols may he ohtained, hy >plittiug oii one nioj. ( idf of 
water. These are termed teijunenols (.\. 356, j'>o ; 362, jon. 
TerplnenoI-4, A'-n/c;i///cnr7-.| ( iBt ^ ^ ( i.n ( n ‘ >h r>,, 

f B, <'li, ( II.,' ■' ■ 

211 , found in dextro-form in cardamom' m .m.i fn nil 

(.\, 356, itiM). d-Terpineol-.} is fornuMl hv sli.dxiiet uj' s.d.in, nr and 
tliiip lie in dilute H^SO,. sahinene hydrate heinc’ forim d iiu. i ne diati !v, 
mill e.isilv passing into terpineiiol-.p i- Terimn nol - 1 j. ;,rodue, d I'ly 
tliraition of dilute ])otash upon terpilieue dih\dri -i hlolide. ale; fioiil 
tt ipineuf'-ti'rpin with acpu'ous «ixali<' a( id. With cl 'cial .a etii h\- iio- 
^(11 haloids it yields terjiinene <lihah'ids. with dibit'- N .'>< 1 , t- i niiu iie- 
tdpiii. By oxi(hitit»n with MnOiK we obtain tie i. j. |-tii-'\\ -la xa- 

li\illo-e\-mol. 


Terpinenol-1, A''-mcuf/icnef-i 'll; | | jj c(!i ' b.p. 

-'ei) , Is found in the tirst samjdes of indudii.il td-pin .1, p is 
sviiiliesi^ed from A-'-iso-propvl-( vclo-hexaii- 'Ut witii na ilixl-ind- 
ii'diun iodide. On oxid.ition it viclds i, p ti a 'W -he\.m\ dro- 

dniii!, 


Dihydro-carveol, A^’''-wc«///c>j''/-j f Up 11 ( ip ‘ 

( IL ^ ii, ( !!,’ 

I'p. , Ois ‘*’0.17. ihv I'd-''-’. o|>ti«Mllv a* ti\f, wnii .s ple.'s.m! odour 
r'oilling terpincols. was found in cairaw.iv od a . 1,,. s, 1. i }“o: ; h is 
feriiinl by (he reduetiiui of I'.irvom- ; dilnd.n ^ ,n. \ 'ol-x.mihopeiuc 
"'''livl (si,r on dry ilistillatutu vi<l<ls ddimoiu ia a lo ‘ 1 . iiNiu. 

Iso-pu!egol, \ ( ll,ut ^ |.Jjb 

'’I’ l.i'H , from tlie isonnuisalion of iitroia lbil with a ah On I'xal.!- 


b"!i It jiasses into the ketone, iso-pnlegone 


A -Menthenol -8 c iM IP ^ ‘ “ ( ( .*11 ' m ic o. b n,,. 

’ en, » 11, * ■ ‘ 

''7 . bv the action of ril^Mg! upon A'-teti.dr.'bo p-tolme ester or 

A ''ti.iliydfd-i)-ar<;tyPtoluol (('. iui“. U. b''! 


A'-Menthenol-t ('HjIOHiC' ^ cm 11 ‘ b p 0 .: . bv 

'''d'"siiion of A*-iso-prupyl-<'ycle»-h('\('nom''t with t llAl:;!. l-..isily 
"'"^water and forms a-phellandi cue (A. 359, Jb h 
;g Alcohols, * Carveol-methyl ether t ^I.i ' ‘ 

nielhvi n-' upicseuts the 

ether of such an alcoliol. It is forim d in the at iion of 
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sodium upon the alcoholic solution of linioucnc tctrahroinidc. Clu Kinir 
acid oxidises it to inactive carvoiu' (A. 281 , 140). 


3. H.\si:s OF TiiK MoNoi'vri ic ri;Kri:NF ok Mi xtiiam: (iKdi i- 
Mi'iithaiu' ba^eshave been obtained by the rt'ductioii of tiir oxiin, . 
of the methane-ketones with sodiuin and alcohol, or upon healim.; il,, 
ketoiu'S with ammonium formate. 

Ml,. 

('ll, CIl 
( II, ( IF, 

boiliii!^' at 205', havt' .in imjileasant odour, and .iltract I'O,, ti,,in 
the .lir. The base^ h.ive opjiosite, but unequal, rotatorv i)nv,,r; 
the same is tru«‘ of their derivati\'es (.\. 276, I'hev r.in h, 

sep.ir.ited bv ine.ius of tlieir formyl compounds, l)oth of whs T n, 
harm'd on iie.itini^ menthene with ammonium formate. d-Formyl- 
menthylamine, melting' at ii;, dissolves with more diltiuiitv. 
l-Formyl-menthylamine melts at 102 . l-.Meuthylamine ( an ib . l,, 
ol)t. lined from l-menthoxmie. With IINO^, l-meii(h\iamiiie 
straight into brnentliol, while d-meiilhylamiue mostlv forms mnnlirii, 
((.’(•miusions as to coiitiymratioii, sec A. 300, 27S ; 353, ; "n 

tre.itm.i,' till' br(»mvl compounds of menth\iamines with 

1-menthyl.imim' yn Ids l-menthyl-hydrazin (',„ll|.,NHNIf.2, b p . p , 
while d-meiithylamim' forms menlhazln : N.N : (',„11 ,h. ni p -,1 

(('. I<joo. 1. ^>54), l-M i'nth\i-h\ilra:ni is us, -fill for spliflini' uf> f./nif.u 
al(lcJi\ilt'<i athi lutofh's (lb 36 , ikij/. bMeiithvl*' arbimide ( 

('(), b.p.,.^, I to. from l-im nth\lamine. < hloro-< ai boni( ester, .1:1! 
distillation of the resuhiii.F' menthvI-( arbamime ester with I'.M, M iv 
be Used for sj)httinF' up i.e emi< al( <ihols (('. ir^o j, 11. ;3j). 

Tetrahydro-carvylamlne, car. n-nunthxLuninc 


< ll .M 11 


< 11 Ml,! (11, 


( IF, 


( 11, 


( IF( lli( II,), 


bolls at 212 (.\ 277, I ;7 ; ipo^', I, 73, ;). 

Tert. menthylamlne \\\‘ ^ ( (Mi,)( Ipi 11,), .m ! tort. 

<11, <11, 

carvo-menthylamlne < ii,,fMi,,( | | jj» ( iiiiiti n,), h,(\v ion 

(obtained by the interai ti(»n of menthene hvdiobromide. ( .11 vo-m* ntb li' 
hs'drobramude, and silver « variate, with subseipient s.ipmnih iii"n 
(H. 26, 2270, 2,SF»2). 

2, 4-DlamIdo-nienthane ( bp,,.^ 121 .from (,u\'i,-iu 

(•xarrmie oxime (|b 41 , 252^). 

Menthene bases have be»ii piejiared by the redm tioii cf the 

(4 menthene kefonr-v Carvenylamlne f'jolfpNHj, h.p.,o 
carverione oxime with AI amalj^.im. Its < hloroliydr.ite yn bl^ " 
Iiinene on distillation (I>. 41 , 252.1), 

Dihydro-carvylamlne < 1’ ’ ’ 

fi„ l-4'^2(f(, is optically m tive, .md is obt.iined from < arvein'Mi"' 

f lollji : Nfill. Its chlorohydrate bre.iks down (ompletclv '>1 200 

( ymol and terj>inene, with iniKiation «4 linkage (A. 368 , 

Pule^onamlne (A, 262, 13; H. 29, K. 173). , 

S ilrolamincs have been ohtaim'd from nitroso-chloridcs ' >• 
limoneno fiy transj>osition with primary and secondary bases. 



mono, VC,,, ti.:k,>,.:n„: m,cnt„an,.: o,«h,> 3,.. 

4. Til,.; K.xii.kktonks of Mo.vocycuc Tfhffn,.- 

!)>■ fill' oAn 'r '1’''' 'M'f-v are 

an.l by i:oi,tinii,.,| „xi,|ati„„ ^'«'ii,lary al, Is, 

hnxylic an.ls (le,„,nposi|j,„i imaliu ts Mii>Iialic car- 

fiiniislics iiisiKlit ii,(„ (lie eoiistitntion i f ,1 ' ", which 

an; ' bara, tense,, hy tlieii oximes an, I he "(her ketones, 

scini-('arbaznn,'s. ^{>aiin,^ s()luljilit\' of thrir 

(a) Keto-menthanes, keto-hexahydro-p-cymols r „ n 

Menthone h | 

with nieiitfiol, esters of ,„eiiil, ,1 ' l’'•I'|le^lmlt oils, together 

is known in two optn allv a, tnv m?.!h'h ',7iom'''''| ’ZlT' ' ' 

upon o.vnlisiny menthol with oo|.,.,„,„ i, ' ' Mimhon,. is obt.imed 

•' ''"-l-atm.. no, ex,-,.,,|„la\t 250 "'o ■'" i'' 

eqii,il> n-S()(, (j,,' ) s)*--)- Its si)c, ilir i^ravitv 

-arraV-s l-l;n;ui;n,,. 'Vim r*'’ 

■\ 'l-meiithone, , . ,, (H. 42 , S4,,). 

l"■■n//,■-/.ann,t^,/;,,o,:/cs(, I'"""' i;' ''"'-■ni polei'oi, 

lias been forme, I f,-,,,,, /fnnethvl-i'nin, hm, ' i-menthone 

I'slcr Condensation, inlioihn tnin of the 1 .'m" ? " ■'‘''''"•ai'etii: 

'"''li"ii (li. 34, j;,,;). i'o-pi,,py| y,r,,n|i, and s,i|,oni- 

-VhiSm olnam::r:,v‘ hnnkm"""' "T 

7‘laim amide and iso-pn pvl io,h,t p "l‘ '’"''f '" atiny with 

* ' "nshtutiori Mit.nfi. . 1’ IvhotliiKiI. 

.l- liloio-<-vmol ■ ' h m '‘' ""•"'"a" '! o) l>v Its . onvinsion 

"''i' ll splits oil I n i’ 'n' ■''‘-«"'v.-/„-v,i/iv,/,o- 

tills in turn w /lie 7- 

//-Paa. ,and 4 oW,m,-, vn 7 ;^ l-s 

dibromo-menthone 

(IT^r'i.S)' ''"'"'"''"i''" "f 

;;li'li' iv,,!; 7 mII,Zin,' 7 '''‘‘T^''^ so,|mm „ ,o,,„s 

IXTinatm , '' 7 ,', "'' ' ' '"''"tli' l.nnme.' 

('aro’s acn/ (H. 27 , iSjo). 

<11,(11. ' ll." CO '■'a' l'""’ "f •limcth\l-,HL„tolic ,„„l 

,li|,,p,,,[jVni (IT 27 , ,,S.o; 32 , ,5 ".,; 33 , ,S,h,) ; 

'''"'';l||-nj''..th:n,e ‘'"i >’<' to 

""■nllione into nitroso- 

uf . 11 , .i(|ua)iis sohuion of nuMitlumo leads 
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to the splitting of tlio ring and produoos daylic acid ((d f.({ 1 1 ,i^ 
CH(CH;,)Cll./ OOH, and an ald<‘hvdc possibly identical witi, 

a nKMitho-ciironcllal obtained by a transformation of nuMitlioiK-oMin, 
(B. 40 , 2 .\ii)) 

Sodium and amyl formate' change menthone to oxy-methylenr- 
menthone, bgiling at ur"' (12 mm.). 

Benzylidene-menthone, m.p. b.p.,, gives, een rediatu,;! 

benzyl-menthone, b.p.n, 173'' i;S'' (B. 37 , 232). With sodium aiai n 1 
in ether solution, menthom* gives menthone-mono- and dicarboxylic 
acids (('. i 8()7, II. 73()). 

1-Menthone-oxime, m.p. t)i^ b.]). 230', [a'o ^ .}2'', is ti iiis- 

into bmenthone-isoxinu' by B( I, in chloroform, or Ity acetic anlu i: : i- 
or b\' ceuu'entrate'd H.,S{)^. TIu' substance formed is tin* edai lain ,-1 
an €-amido-m('thyt-iso-pro[)yl-caproni<- acid, m.p. iH)", b.p. 2(is , a, 
32-23S With Both, both Ixxlus yit'ld mentho-nitrlle ( ,,li,.( >. 
b.p. 223 . \vhi('h, on sa[H>mti«Mtion, })asses into the liquid menthoncnic 
acid (',jII,-('()()II ; th«‘ latter is constitute'd someuluit like- dtioi Si 
aci<l, but is not identieal. The nu'ntliiniylamine j>rodnced li\ q.i 
r«*<luctinn of mentho nitrih' yie-Ids with IIN'Oj a nu'iitho 1 ilis 1 S i 
closeh' re'late'd to citronellol (A. 296 , 120). 

Tetrahydro-carvone ( Hj.( tt. J.jj* itj),, with j 

o-qoq (20 ), n„ r'.}33;;o. is pro<hn«-d m tlu* oxidation ot !.:r,i 
h\<lro-' ar\'-ol and by n dm (ion of carone with Na in nioio r. 


lie-n/ylidt ui* idnijMiuiul, m.p. 173 (A. 305 , 2t»t.), The nxinw in. 
lo.( tin* a-.’Sevimc .it 31 3 p-Isoxiwr nu'lls at lo.j \ Tb<' 
hjZ'ifit mel(> at 17 } f.\. 277 , 15 5 : 286 . 107; B. 26 , S22). W In ; 
ised with jiotassium p« rmang.inate or treated with .im\I iiitii 
h\'dro< hiiTic a« i<l, te(rahs'dro-i arvom* is elei’omposed like ni< i 
with the prodiit (ion (tf an .k iil, < H^.t o J.jj’ < B ‘ aIB, 

proj>\’l-h dCitxl-vuU'ric and. i^eum-ric with oxo-im'Uthylic arid, 
getic oxielation proeliu es iso {»rf>pyl-su( i inu' a< id (B. 29 , 27). 

With t aro’:-! a< iel we obt.iin tin* ( I.u t«me of iso-pri>p\'i-'':i 

.'.I’d II: 

(h) Keto-menthenes t oca ur to a cert.iin e xtent in i 

eetlu rs ar*’ j>re»elue e el by the oxidatieUl e»f the' e e>i re sjte)nelin;.; .d 
d hey e emtain raw douhlr union. 


A^-Methene-S-ketoneciv i|. qji qj I. p. -i ; . 

n„ 1-4720; its e^xirne. nitrosn-mnUhctw, is obtaine-el from nieiilhcne 
nitroso-chloride by splitting off IK I (A. 305, 272 ; 362, 273) 
A‘-Menlhene-3-ketone Bty: |:jj b.p 2 

e arba/one', rr).|). 223'', has been feninel in japane se pe ppeiniin! ' " 

is formi el besuh s ryinol em he ating i. 4 trifexydie'xali\ 'll" ' m' " 

with IBI (A. 362, 271). ^11 

Dihydro-carvone, McuMewr 2 ti | ‘ ' di; 

b.p. 22i\ l)„ 0-^28, n„ 1-47174, was found in carraway «'il ‘'' "jJ’ 
I. 1470) ; the- d and bforms are prwlured from the rorre sp'*'''''"'’ ' , 
hyelrew irveeTs by oxidation, or direct by the reduction of tli' ‘ 
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witli zinc dust and alcoholic potash (A, 279 , 377). Benzylidene com- 
,)(aiiuh b.p.io 187"- 190'’ (A. 305 , 268). 

riui oximes melt at 88 ®, and unite to the inactive [d-\-l]-oximc, melt- 
in'- at 1 15”. B<)i]inK h-rric chloride converts dihydro-carvone into 
carvacrol; cp. carvenouo and carone. Oxidation with potassium 
priinanganate and aftcTwards with ( hromic acid changes it to 2, 5- 
),icl!iyl~iiccfy[‘Cyclo-liexanone (B. 28 , 2137, 2704). On the decom- 
position of dihydro-carvone by light, see Ih 41 , 192S. 

Carvenone, ainrol, lii^-meulhcne-2 mi CH3CH'' 

b.p. 2^2®, 1) (> <127, Up - 1-4822, results from i. 2. 8- and i, 2, 4-trioxy- 
h( \ ilivdro-cymol on heating with dilute suljdiuric acid besides cymol ; 
hv isoinerising dihydro-carvone and carone with mineral or formic acids ; 
hv treating ( .ampiior, or rather dichloro-cam{)hane, with ILSOi; and 
li’v reduction of a-terpineiu' nitrosite with zinc and glacial acetic acid 
[J. ('ll. 2, 60 , 261 ; A. 314 , ^(><}). Oxime, imp. (\V . Hydroxyl- 

:uniiio-oxime, m.p. 163® (B. 31 , 280b). Semi-. arbazorie, imp. 202®. It 
is do^elv related to carvotan-acetone. Boiling ferric chloride oxidises 
(Miwiione to car\acrol, whih* he-ating with P anlivdride produces 
(Vinnl, and permanganate a-methvl-glutaric acid (A. 314 , 380). 
With Pt'ls it produces monochloro-carvenene b.p.,o 

f)5 (d , wliich on reduction with Xa and alcohol vields a-terpinene 

i>>. -1177)- 

’ CH 

Carvotan-acetone, \^-mcnthcnc‘(mm (HjC 

b.p. jjN , l).,i o ()3S. Up i-.t7<j2(9 results in an mactica- form from the 
lu.itiiig <if tliujone (tamn etonei to 280 . Its t>xiine lUehs at 02 . and 
iI^ V iiii carbazone at 177 (B. 28 , 1050'. OjUn allv acti\'t' dextro- 
aii'i 1 evo-rotatorv carvotan-acetone, a p • io-2 . is obtaimal by 
'arrfiil icilui'tion of a-pheilandiiMie nitrite (A. 336 , 30V Its oxime 
Ill' ll'' at 72®, its semi-carbazone at 173 '. .\ (lextro loiatorv carvotan- 

aiitfiiic has also bec-n obtained fiaun carvone hvdrol'roinidc b\ reduc- 
iieii with zinc dust and inethvl alcohol sB. 34 , 1024^ ^\lth H.,S it 
rninhuics like cai'vone to form the comp<»un<l d loHid'’ tn jc 220 . 
bii ii\idation with MnOiK it vields p\ ro-racemic acid and iso luoin l- 
Mio inic acid (B. 33 , 2457). With P<'b, it giv< s moras hloro-phellan- 
'hdir b b.p.,5 loS'\ whii'h. with zinc dust and mctln l alcohol, 

isii durrd to a phellandrene (B. 38 , 183,2). 

Piilegon, A*<'*bf«(7i//mHC'3-AY/(un’ ( Hj ('ll | jj’ <' vg'ibij.b.p. 

, I' 0 (|3fi, n„ -i- 484(), is contained in the ethereal oil of yfcnilui 
and llcdcoma pule^ioidcs, which arc s(dd under tlie name 
I'lil'i till Bv the additivin of hvdrog<-n, pulegone is converted int(^ 
»i< iitliitne ; hy oxidation, into j3-methvl adipinic acid and acetone ; and 
i'v hi iting witli formic arid or with watiT under pressun', nit(^ a<'etone 
'""1 3, iiietlivlo'yclo-liexanone, which on oxidalnui aLo \ ields ^ nicth\ 1 - 
^dijmiii' a('id : 


i‘"c 11 g’.VMCiy. ■" - « 'oi'vll: 8 !, 


(11, 

CM, CM, 

/cn.- co ' 


^ t H, 

on the other hand, melhyl-cyclo hexanone ami acetone ate 


G 19 (11,3 ^ \^.j. 
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condensed, by nleans of alkalies, we oldain a f^n'oinetrically isoiiit n, 
pnlej^^)ne boiling at 215^ (A. 300 , 267). 

If pnh'^^nie dibromide (i) is boiled with sodium methylati' soliitin,) 
we get pulegenic acid (2) C,o*^r/^2- whicli (■as(‘ tlie six-mcmlK ir,i 
ring systt'in is prolxddy converted into a livt'-iiK'inbiaa'd systnii. ( ) . | 
dation with potassium piTinanganate coiu'erts tlu' piilagcnic .11 id im,, 
an oxy-lactone { ]), which on Inxiting witli lialf-saturati d sulphiiiu id 
is converUxl into pulenone (4) or J, b, ()-trimetlivl-evclo-hrx,ii!,,i,, 
with elimination of ( O.^ and ring exjiansion, and an atomii di - 
plaeemeiit ipiiti' analogous tt) the pinacolin tr.iuspi iNiliou (A. 329 , ^ - 
cp. also A. 376 , i^.\) : 


cu,cu. 

( Ily ft, 

( 



(I) Cltr 

(d 0 

(i) 

(' ( ) 
j 

(1) ‘ ii. 

('\h 

(' 


(doll) 

( 

B/' O) 

H,( ( ttCooH 

ll,( 

(UK) 

i[,( 

H/' On, 

11/ (IK 11, 

11/ 

I'lK 11;, 

lid 


<‘'n, Ml, 

h'rorn pulegrnic a. id th.- hvdroeaibon j>ul. g,ui ( ,,1 1 b j), 1 , 

T) 0'7(<r, is formed bv rejeetion <d < ()^. It> nitro^o i liKindr ( tn t ■ 
ronvcrtetl into pulegmom- <'^^11,^0, b.p*n^<> , a ketoiu- elos(d\ r. !ai, ! 
to canijihor jihoroue (A. 327 , 1251. 

Pidt'iiotu- ( onibine'.. like other a/^-un^aturated ketones, uith vodrni - 

malonic e-'ter (A. 345 , Pv'^. ami pota^'ium e\Mni(le (( . lo'p'. 1 . - i 
Benzylidene-pulegone, b.p. 20 ; lA 305 , jt);) ; bv the !i n i f 
hydroxviamine u[)on pulegone m the presem e of alkali, we ol^! niih.i 
pulegone-oxirne with displa* eiuent of linkage. I nder other . ondoi - 
We obtain the lis alroxvlamnie ad<htion piodm t, pulegone-hydroxyl- 
amlne f j^Hj^OiNHOH), m.j) lS 7 ,w'lmh \ ieMs on oxidation inn" ' 
menthoiie, m.p. . and bv re<lnetion amtdo meiithone (IP 31 , i' " 

32, pulegone-hydroxylamlne-oxlme ( loHi: 

f : Nf)II), m.j). irS , whieh is re<luerd with sodium ami al(< )i"i i " 
d, H-diarnido-nienthane (B 38 , i }b). 

Iso-pulegone, j ( ipr i(. | | |j < m . 

b.p.jj io{ , is obtained from its oxime, m p. t2o , on lieatmn 
oxahe and (A, 365 , 24), from ptilegom- hvdrobromide with h i I* nl 
nitrate, rn by oxidising its ahohol, iso pulegol, the isoim in j i d"'’ 
of ( itrorn H.d, It (ontams two iinsvin. C atoms, ami tie lefoo 
in several gerum trieallv isoim-ric optuallv ai tive modifi' ati'-n IP 
treritmeiit with baryta wxiter it is<onverted baek into jiuligem ilP 32 , 
, 5 .J 57 )- 

2>Oxy*A'-menthene*3>ketone ( n,( ^ < iirii J P 

'^■1 • 1> I^ u» tto'. is probably rejire >cnted by the hm lo < lunphi'f 
phenol obtained from bmio haves {/iari^swii). In its IkImM""' '* 
show's lM»th ketone and pliemjl < haraeter. With ferric < hloride it fd'' '" 
a green coloration, it has an aiet.ile and a ben/oate. ' 

phenyl ixjoyanate a pheiiyl iirelinine, m.p. 41", and with h\<l'"'.' 
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ainiiK* a moiioxinK' m n i >=:'" f ),, h r 
,s nmvO..<l into tl.ymoi, nn,l a l.ltl’ ^ a^.rrl ’ 

(.ziiii.' wn olitniii «-is<)-|)ronvUv.ari-tv|.|mtvr'l ■ I 'jxi'l.itioii with 
uilhsodiimiaiiilalKiliol, 1; yihow-hrv iliv I ™’ r'fliH tinii 

I.) l.nman«a„a.,. ,0 h is oxidisod 

rallv, l)M( i o-( ain]ilior is foiin.'il |,v (.vi.I .H 

iiiiiilliijiii' witli ozone (H. 39, III;, S) ' ' "•'sy'>"'^'tliyh-ne- 

(1) Menthadiene-ketones,Av/,,oW,ri/z,e/.-.v«n*(' ir n t. 

important nieinlier of this i-roiiD is • < ‘"‘ uO- The most 

Us import, men ,s due to its int'm ,e r ' 
lininnen,', wliirl, are isonierii- with' it \'arvone‘r'l. 
iiKKiitu atioiis, tlu; ( 1 -, 1 -^ aiul fd . 1 '- ' ^ I^nown in three 


d-Carvone ( ir, < 


C().ri[„ , 

('fl.di (P>.28, ;ii, 


oritvr ni.ct, . <„ 

< n.cn, { u ' ^ 

(Ih 28, . i (»2 . at >»- 

<hll (til. Whuii la-aifd ''^naway oil and 

;-i n rh.,n,es p. 

; hciK-e It IS asMinirtl til ,1 i.i - ^h\';.s-iM*-prdpyl-oxv- 
in carva. n.I, is n, tli,' thn *’r tin- ( o -loiip, like the 

ni' divl Ljntiip W'ltli P( 1 ( iry { '' i^h n furunee to tlie 

, 

venolidene (' ,I{,.() s,-,.’ ^n^>i<'nndf tu car- 

'If so i „V y;- l»sull.h.te we 

‘I'.slmk, I- 

39,1.;;) ' hh\drn-(ar\uiir (.aivoiif h\(liatc, H. 38, i;ig; 

'‘''''l'''l'deVo‘,^'|n - omlanes the luvs. nee of sodium 

l-Carvone, y ■ 

'”''1' (H 24 Sr\ >'uiiint oil ami niro- 

"'‘'l'''"l'■'■o,noonn'd ... l.‘ '’'’''I""'' I'""' 'iistillinp its hvdr..i;eii 

1 ‘ I -Ca vZ i 305, 

" "s k o “dd.!' r '■'■•'^'■one, 

'*■ 29, K, ijis, ■ ^ ‘ ■irv.-ol-mellivl .'Iher. I•'..nn,ltl.m from terpineol. 

' <li-' thr.v earvoximes to th,' 

I,, a, ti, I If .■..rv,.xim. s ,,r.. pr. p.n, d not onlv 
"i.k' til,, i;.., . ">‘>»^”^>latnnu- upon the earvoiies. luit .dso upon boil 


‘ prepared not only 

lirni'm ' upon the earvones 

i •''' •''"'I''- <1 C.irvone 

I ' arvone , T^yi"' "" ''■" I' ■ "'"I'' H"- 

• •• ■ 1 Oimonene 

nitroso ehlt)ride 


' ‘ ' arvono ^ i i ‘ . 

[^'hdsn-, hi(,ri,i I o>rn".|x»nd. inasimu h . 

'"'■"xiine. ami <| limonem- nit 
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d-Carvoxime, 4 307C\ iuul 1-carvoxime, [air, 

melt ;it y 2 '\ [d t Ij-Carvoxime melts at ]\ \ and is obtained ii,,||| 
dijxaiteiu' nitroso-ehloride. ('oneeiitrated siili)hurie acid la'an n : , , 
carvoxime to p-ainido thymol (comp.ire rearraii/^eint iit of ph. i; 1 
lu'drow lamint‘ to p-amido-j)lienol, A. 279, .^bt)). Hydroxylainiiio- 
carvoxime ( mllijfNOlIj.XIIOil, a S 3 Tup, oxidises to form 
d.ximi' of d lUkitone in.p. iS;'*, wliii h is also formed dni , 1 

fr(nii earvone b\’ atmo>jdierie oxidation in tin* j^ia seiua' of bai\l.i, ud 
is probaldy i, .^-mcthyl iso-proponyl-dihydrv-roson in (H. 34, -'loy 

('. Dk VCIIC TeKFKNE (iK(iUl‘. 

The terjH’ius of this gnjiip are distinguished from the ukus m ii, 
terpeiies 1 )\' the faet that they eaii onl\' add two imi\'alent ( r 

atomic groups. Fhev therefore' eontaiu twei e aibe)n rings, l ie ii 
c\e lic le-rpen<-s, and tlu-ir derivatives containing e)xvgeu, ai- ■ .i 
up with the moiiocvclic terpem- (•om[)ouuds bv numerous tr.n 1-. 
Like the latte-r, thev an* closely related to p-cymol, andean iom u;' i. 
conveTted itito this with facility. 

Their dilualreee oinpeouuds .ire: d«rived from hex.ih\'ilro-c\ iiii'i ' ci. r 
t)V joining two carlxm atoms in the* m-position tenv.irds one e.: ■ 
by a di.igonal link, thus feirmiug a e <.m[)ouiul of the trinn tli' i. le .1 e 
pe'iitaim rhvh iie gioiij). riiis give s the- sal»inane or taiiacfl.iie ; n ij- 
Or, the tertiaiA e.iib<»n atom of the- ise) proj)vl group is joiiiril wiiii ,i 
second (ail»on atom of the hexame thyleiu* ring. Accordn,,; . S' 
wfie-tliei this link ein ms 111 the- o , m . or [) j>osition, we g« i lie i .::.o 
merit. d hs'drocaiToiis of the e aiam-, piuaiie-, and e'.imph.ine gio':| . : 
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While the se- iiue 1» ar aiul bridge- link. tgrs are- stable .is ir mi 
Usual aeldition-re-a< tioiis, ami are- thus e h arly elislingm L c ! 
demble linking, the-v are- breeken uj> with e-xtraorelin.irv fa* ilic i 
ae tiou of highe-r te-mj)e rature-s. but e-sjM-e iall\' b) livtliain;-: • 
giving rise- tei de-rivative-s of the meiuocye lie teipeiie-s. 


L SAHINANE uR TaNAi EIANE CrKOUl’. 

Idler ( le.^e-ly re-lated (()m|Kjunds of this group, the- mo-'l niip"'’-'"^ 
re-pre--,e-nt.ttivf- of which is thujom* or taiiae edom*. contain .< < "inj 
trime thvh rie and [K-ntatm-thylcru.- ring, and can be breikeii diasn 
oxidation into tnmethylmr-t arlKixylic a< ids. 

I. Hydrocarbons. Salunene and the two thujenes be long ; 
All tfire e rorit.iin tfie same rarlKm ske leton, and only <hll' t l' 
jeositiem ed the elonble linkage, since by gentle- re-ae tieui tlc N i 
transfe.rmed mte) the e-epially saturated dicydic hydieie aiToii m o 
t.c. sal)inaije or thujane (( . I. 31 p. . Priii 

Sabineno (i) CjoHi*, Kp. ihf ihy\ I)^ o-S42, n,, 1-4^^. h * ' 
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found in its [doxtro-rotutory form in Uc'ylon cardamom oil, majoraii 
oil, ami pilca oil (A. 357 , 77 ; H. 40 , With quite dry IKd in 

('S„ solution it yields terpim-m* mnnocliloroiivdrate, with glacial 
;i('( tic lialogeii liydrid(' the coiia spondiug tcrpineiic-cliliydro-haloids. 
]’,v dilute ll.^SOj it is converted, in tin- (i.ld, into o])tically active 
t( i inncnol-4 and tcri)im iu-'terj)in, and widi heat into rx-terpiiiene. On 
oxidation with KMnO,, sabineiie l)eha\es like jjm^t otlur tiajrenes 
with semi-c\'('lically linkt'd metlivlene group (( j). ^-piiu iu' and cam- 
phene). Saltineiie glycol (2) is first formed, m.p. 54 , whieh is then 
oxidised to an a-ox\--.u id marked hv its sparingly >olul,)le sodium salt, 
VI/. sahinerie aci<l {3), m.p. 57'’, and fui ther to sahina-ketone (4), b.p. 
jij , containing one U atom les^. dhe latter, (/ii lieating with ufiucoiis 
oi alcoholic IIoSO,. easily sj»hts tlie triim thvh m- ling, .and fmrns 
_\--ivo-propyl-cvclo-hex» none ((>), and on further didntegration 
a-tan.icetone-dicarhoxylic ac id (5) (A. 359 , ; lU 35 , 2043) ; 
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and p-lhujene ( Ibi 11 ' ca pi; : . o»l:,l. Ivjc 130, 1).,„ 

' ' ( 11 (H, 

Its, 1-44S4, liave l>ec-n olct.umd hv di-iilhaion lean the inethyl- 
xaiitiiogcnatc' of fhuj\l alic'hol. and from thujviannm hy tisorougli 
III' thvlalioii and hy heating the resulting cpi.itc i n.n v .iiinuonnim base* 
(h. 34 , g2;(> ; 37 , i.p''i). t)n oxidation with KMie (i-ihu]ene yields 
'i'thii],ekcto-acid (see below), aiul combmc''. \Mlh two inoWnhs 
''id'yn hydride, to form tin* <'oire''])onding ti ipmene-dih.dogcn 
livdi.itcs. On shaking nj) with dilute* •'iilphniic .nai .t bccoim'^. hke 
Mhiiii iic, ac tive ter])ini“ncil-4 ami feipim in -t< riuu (.\, 350 , loct ; 356 , 
-"P. isomeric with tlu’se two hvduK atlauc' m iso-tlinp ne. b p. 172 ■ 
U.s , I) o-.S4(), Up Icf/f), fcM'med bv the div distill. itn n of ihnjvlamim - 

'''’""’livdratc* (A. 286, ()<)}. 

Sablnane, ihujanc, UjoUko hp- US7 . i* t'-nmd b\ the reduction of 
Mhiiinu*, a- ami |3slhujem\ with hydiogc ii in the ptc M iice of platinum 
'‘■'‘ Ml • iqil, I. 313). 

, ,, ’ A 1 c 0 h 0 Is,- Sablnon« hydrate, mez/n/ //ina-Vchd 

' ‘hi C It (11 

11“ ' an* cn* ”’-P- M) .'“1“ *^ 5 ' -'P foiimd beside^ 

'^Pipiiunc' by the action of nn’lhyl-magncsium iodnh' ujniii Nibma- 
'tdiii, \\it)j g|af*lal acetic hydrogen )>r'*midc' 11 foim> tciinmne- 
^ ’ iioiiiodiydrate, anil, on shakiug up with dilute sulphuric ac id, an 
^d>tir;i!iy ti’r]>inenol-4 and tcipiiu'iu -Ic ipm (A. 357 , (c|). 
Thujyl-alcohol, t HiPHv , oi pt^.b.p., , 

‘ ( H - I n j 
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"r formed by reduction of thiijone or t u, 

arctone into wlik-li it reverts on oxidation. It is found, partiv for 
and paitly m tlic forntof aliphatn- esters, in worniwood oil (A 272' iiii,i 

Sabinol bp >.i’ 1 ) .u 

imsatiirated seeondaiy aleoliol, found in tlie-fonn of its ester in 
solniu!-. It IS converted into cyinol by deliydnitini,' agents, n'l,;, 
tanacetone by short beating with ziiic dust, and into tan.ieetvl-ai. .i||„| 
)>• reduction with sodium and alcolml. Careful oxid.ition „|||, 
K.MnO, converts It mto sablnji-glycerln 1 , 5(1 > 11 ) 3 , m,p. isi „i|„|| 
easily jiasses into eumm-aleoliol bv splitting off water ; strong'oM,|| 
tton produces a-tanacetiHie-dicarboxylic acid (B. 33, npl, 1 . 151 ) ,,p„ 
A. 360, <)iS). 


j. Amines. Thfljylamlne (■,„ll„\lb„ b.p. 11,5 , bv red,,, 1,1,1. „f 

thuj.Mio o.Mim-. Oil luMtin- it>s . Iiloinlivdiatc it vi.-lds iso-tliii,, ,,, 

4. Ketones. Thujone, Lnuudunc (i) h.i). it,,) , D 

lit, Is found in Iw.. pliv>i( allv isoncric foi ins thuhi-vo-ronni'v 

a-Uinj(.iK*. a,, , s,.ini-r.iriKi/,,n,., „,.p, ...xim,. 

uiU'fl\- in thuja (m 1 ; tin- df.xtro-iotatov /^-thujone, [a',, , 71, •n. 

M-mi-t ari).i/t.nt>. m.j). 171 an. I 175 . .i.xiuif, ni.j). 55 fiiii'llv m ili. 
oil of hnuht’himvHi^arc. MixtuiVs t,f l.nth f..ruis have li.ru tr.iM.lni 
Nv.irimv.RHl ttil, sa-f ..iI.ahMiith ..il. an.i tin- oil of Artnmsia lutn-lwu 
(A 336 , J47). On ..xidation with KMnO, luttli h.inis ttif .ii.mi- 
rall\- is.inuTK a- ami /^-thuja .a tanaceto-ketone-carboxylic acids 

lf ,( 0.( .11,.^, ( ( )Ol{_ jn.p, 75 an.l 7 ^ . tin- .i-a. id ht iiiL,* 'satuiatni .n!.! 
t u' /^-aod uimaluratrd. On fu atin^'. the a-a. nl turns into ih.' dM.!, 
tin- lattfi (j; hfin.i,' ...xidiMtl nil., a dik.-tmu- (p. and thru .■.iio.Mni 
into (Vfiinifthvi-la vulini. a.id (p. H,.- u-tana. < t.i-kfi..nit .(.M {yi 
Is hrok.-n down, hv hfonunr ami alkali, to u-tanacetone-dlcarboxyllc 
acid (0) < „ll,,0,. in.p. i.)z . ., s.,i,„.ited d,li.iM.- acid, wl,„ li , ,-ilv 

t,iri,^ l,,to .,„[lV'l,,d,', .,,,<1 als,, lo,,,,ed 1,\- lt,e o.\id.,tio,, nf ..lltllli'j, 

s.diinciif, and n-thuj.'nc ; 
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Oil, 


f omlnmation with Ix ri/ahh hvdo ronv« r ts thiijonr into benzylidene- 
thujont, b.p., I7*‘5 , whif'h is ''plit lip l»y potass.inirt pi rnian/pui.it' i"l" 

bfn/oic arid ami homo-tanacetone-dicarboxylic acid ( joHidb- i’ 

Ihi'sarid, likr a-tanaf:« t<uif*'-dirarl)oxyJi(' arid, and t.ni.i" 
itM'lf, prohalily amtains (hf triinrtliyli iH- rinp^ (B. 36, .J J'V ; •">* 
ih33, iipjj. 

Ihiijonc, treated with alenhnlie sulphnrie a^id, turns iiil" 
tluijone. On heatiiij' to 2Mf>' , it turns into carw-lanmctonc. 
two ketfiue^ are unsatiitated, in < oatrast with thujone (H.‘ 28, 
Thujone-oxlme, m.p. 54 ^ i^ith alcoholic sulpliuric acid, turns into 
earvarryl-amine (H. 30, J 25 > ; tr(‘atnient with PCl^ cfinverts it 
the laetamedike thiijone-isoxinie, in.p. (A. 336, 'I'jn). 
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P). b.p. 231 “. Do.927, 

14822, m.p. 119°. a- and j 3 -Semi-carba/x)ne, m.p. 208'' and 148^ 
Oxime, m.p. 120°. Benzylidenedso-thujone (C,„H,40) : CHCgHs, m.p: 
83^ When oxidised, iso-thujonc yields a keto-lactone CjoH^O^, and, 
further, ) 3 -Uo-propyHaBVulinic acid CH/OCII(C3H,).CH2COOH ; by 
reduction a saturated alcohol is obtained, thuja-menthol, dihydro-iso~ 
///ajW CjflHigOU, b.p. 212'^, I) 0*9015, ri„ - r4b>t), which, on oxidation 
with chromic acid, forms thuja-menthone b.p. ioS"', D 0-891, 

lip 1-447. Oxime, m.p. 95'' ; isoxime, m.p. 117 All thesi' compounds 
are probably derivatives of cyclo-pentanc (A. 323 , 3418 ; 336 , 276 • 
B. 28 , 1958). 

, €H—CO 

Umbellulone ciia.c ^ i,.p.,„ 9/^ [aj, -37^ which 

occurs in profusion in the loaves of Californian laurel, V mhclhdatia 
culifontica. Semi-carbazone, m.p. 242"'. On heatini:; to 2S0-, it trans- 
poses into thymol. Ihoniination and subseinn-nt distillation iircxince 
p-cymol and other brominated bodies. Sodium and ah ohol reduce it 
to the saturated alcohol (',„H,..Olf. b.p.,,, ()o . whidi, on oxidation 
with chromic acid, turns into dihydro-umbellulone C,oilifiO. )).p.,y 85 ’. 
The benzylidene compound of the latter, on «'.\idation with KMnO,, 
yields, like benzylidem'-thujone (see above), l-homo-tanacetone-dicar- 
boxyllc acid (B. 40 , 5017 ; 41 , 3988). 


CaK.XNK, I’lNANi:, AM) ('ami’hank CiKorn. 

The derivatives of this gronj) eontain. ,is already stated, a hexa- 
niethylene riuft, in which tw<» carbon at(un^ in the <<-, m-, or p-j)ositi<''n 
arc joined together by ivumiis of a carbon bridge. In nature such 
compounds have onlv been found with an in- or ji-bridgt'. .\mong 
the former we have pinein-, extremely frerpieni in natural substances; 
and among the latter we liave camphor, tin* most important derivative 
in this group, and the closely related fi'iidione. .i> wt ll as the derived 
terpeiips, camphene and fendieiu*. (Tiaracteibtic td tlie compounds 
this group is the rem.tfkable faeiliiv with wliiih they undergo intra- 
molecular transpositions under the intlm in a- of acid reagents. These 
trans])odtions are sojjiclimes aceomjianied by a complete change in tlie 
'‘mg system, which makes a recognition of tlie connection between the 
P'^educts and the elucidation of their constitution extremely diflicnlt. 

-- The names arc mostly <ieii\('d from botany, and 
‘'•’^’ociated with the e,vtrartion of some ^f the meie important sub- 
^hinrc's. Only in a few eases docS a syst<‘niatie noinendatuie appear 
P'Jssiblo. Ihus, the hitherto unknown demothylated hydrocarbon 
l^mresponds to the three chief types of tlicse groups, and designated by 
nor^pinan§t .and twr-curanf. which tue used as bases, 
m tlioir carbon atoms are given numbt-rs as follows ; 
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ir. Carane Group. 

The compounds of this group arc ranged with the sabinanc 
since they also contain a trimethyleno ring, which, however, is inm’ 
billed witli a hexamethylene ring. Hydrocarbons of this groiiji, wliKh 
has only l>cen investigated by synthesis, are unknown. 

Carone (formula below), b.p.,5 100 is h)rmed from diliydro^ arvonc 
hydrobroinifle with al^ailiolic potash. It is comparatively ^t.lh|| 
towards potassinin permanganate, which only attacks it at \v.it(r 
bath teinperatnre. and oxidises it to caronu; acid, or i, l-dinu tli\ 1-j 
trimethylene-dic arboxylic acid (i). On the other hand, the trinicthv- 
leiie ring of carone can be split up in thrci‘ different plai (s ; (i) 
Splitting between and C, ; on heating to about 210’ canMK' tr.iiiv 
poses into carvenone (j) (H. 32 , I 2 ,» 2 ); ilHr turns it into dilivdin- 
carvon^iydi iv-broinide. and sulphuric acid intooxy-tetrahyclro-c arvdiu 
(2) Splitting Ix tweeii and (', ; the < arylamiiie (’,oH,-Nir,. stable m 
tlie presence of KMnO,. obtained from carone-oxinie, m.p. ;S , In 
reduction transposes, in the prest'uce of H('l, into tin.* isoiiieiit im. 
saturated Ne^trylamine (;), whose chlorohydrate, on heating, VkIiJ' 
canjestrene (B. 27 , (j) Splitting between and ( „ ; . tin 

cyano-carone C|oH,j(('N)(). rn.p. 55 . obt. lined from cyaiio-dilivdiu- 
carvone hydrodiromide with aleoliolic ptjiash, which can .ibo lx 
diMiitegrated to caronit ac id, yiebG, on heating with alcoholic pdt.idi, 
((’. 1910, 1. 

An OXy*carone f iDH^iO.^, b.]'.,^ TbS . been obtained liv ^bulnig 
from dihydro-carvone rlibiomub ; the latt<*i, with Rf>da, \iel(l^ "W- 
brorno-tetrahydroH arvone, wliK h. on treatnu'ilt with inetbvl-.dot- 
holic jiotush, turnsftiiipi o\y*< arone ; on digesting the lattei with 
dikitc snlphunc and it turned into a ketone derivative of lupin 

(B. 31 , .5-ioS}. 

A constitution and transformations similar to those of carone ,iic 
shown by pseudo-j)henvl-a( t tii‘ acid, or nor-caraiiieiUM.arboxylic .uid, 
•>bt#jn e4irom ben/.ol and dia/.o-acetic. ester. 

iSucarvone (birmnla 4 ab«»ve), b p ,, iSiP', 1),^ u'()52, n,, 

(A, 339 , 94), probably belongs to the heptacarbocyclie comiiouiub, but 
is treatrd here on account of its relation to carone. It is form' ti Iroin 
rarvone hydro-bromidi* with aholiolic potnsh, evidentlv with inter- 
mediate formation of tlir unstable «/i*nnsatnrated carone (< p the 
transition of < yano-carone into '<*iirarvone). It is optically iiiaitivc. 
On boiling down with nnthyl-alcoholic potaili, it gives a (hep-hl'ic 
mistabkK^oloration. Sfrnl-c.arl)a/,Otoe, m.p. 1H4 ; oxime, in p t'’” - 
oxamino^xime, m.p. 142'’ (.\. 330 , 275). It unites with beiizaldcliV'h' 
to form b( ntyhdeiic-eucarvoiie, m.p. On oxidation it \i‘h 

act*tic acid and uiisym. dimttlj^I-succinic i<id. On reduction ' 
Na and alcohol wc get, simultanermsly, dthydro-eucarveol ’ 

b.p„ kk/, and Uirahydro-eiearva|| C,oHi,OH, b.p. 220 , winch, nn 
oxidation, turn into the corres|W)ndiSgJ(etones. m 

Dlhydro-«uc*rvoBe C :,o 1 i,« 0 , b.p.,; 87'^ (B. H b4^>). ' 

bydro-«ueiivMi« G,oH,i,0, b.p.„ (B. 81 , 2071). Ihe lau ^ 

with chromic Acid, givf i^ii l^tgiiu: acid C|oIf||, 0 |. from which 
hypobromite formn a )9^iiniethyl«pi(pclinic acid, indicating the c.xb 
ence of a chain of seven membefi. 
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On prolonged heating eucarvone turns into carvacrol ; PCI5 pro- 
duces 2-chloro-cymol. The unsaturated diamine, obtained from the 
oxainino-oxime of eucarvone by reduction, yields p-cymol by the 
distillation of its phosphate. In this case, we must assume the inter- 
mediate formation of a cyclo-heptatriene derivative, which transposes 
into the more stable benzene derivative. 

IHhydro-eucanylamine b.p.^„ 117 , from eucarvoxime ; 

its chlorohydrate yields cuter pene on heating (A, 305 , 2J9). Tclra- 
hydro-eucarvylaminc CioH,9NH2. b.p. 210 (A. 339 , 115). 

III. Pi.NANt; Ghoui'. 

//yf/rocrtr6ons.— Plnene.-— Pinene is extremely frecjuent among the 
ethereal oils and is the chief ingredient of the turpentine oils obtained 
from the different varieties of pine. It also occurs in many other 
ethereal oils— eucalyi>tus, juniper-berry, sage, etc. 

Turpentine Oil.— Tur])entine, the resinous juice exuding from 
various Coniferie, C(jnsists of a solution of resins in turpentine oil 
which distils with steam, while the resin (colojdiony) remains behind. 
Turpentine oil is a colourless liquid, boiling .it 138 -i(>o , with sjiecitic 
gravity of 0‘85()-o-87. Its jieculiar (Klour is due to the aldehydc- 
likc oxidation products (H. 29 , K. 871) pnxluced by the action of 
sunlight. 

It is almost insoluble in water, but is misi able with ab>()lute alcohol 
and ether. It diagolvi-s phosphorus and rubber, and serves for the 
preparation of varnishts and oil-colours. 

The turpentine oils, according to their origin, are di>tinguished by 
different rotatory powers. 

The American, Algerian, and (ireek iiirjM ntme (til^ contain chiefly 
d-pinene, the French .ind Spanish oils l-pineiie. Pesides tliest*. dextro- 
and laivo-rotatory pinenes are found in various ethereal oils, such as 
eucalyptus oil, hawthorn (?) oil, sage oil, etc. 

In most cases pineiie is .iccompanied bv small quantities of a closely 
related terjK*ne of higher Iwiling-j^Hunt. which, with H< 1, give^ the same 
chlorohydrate, but is distinctly different frtun it in it*' oxidation pro- 
ducts. This is esp(.H:ially tiie case in the oils of inrpentme. and the 
related body is distinguished as /S-pinene from the ordinai\- or 
a-pinenc. 

[d r 1 ] - a - Pinene (CH,),c , h.p. 155 ’, U.:o 0-858, iin- 

CH,. in-CII, 

(21"). 

d-a-Plnene is obtiunc<] by fractional distillation of American fur- 
phne oil, while ba*plnen6 is obtaimxl from Frcm h tnrjx'ntine oil. 

, not chemically pure. For obtaining pure <i |>inem it is converted 

Mlu' easily purified nilroso-chloriile pmeiie giv('s no addition 
MXlui't with nitroso-chlorido), and is thus hhcialcd with the help of 
with sodium acetate and ghicial acetic acid. It 
been^^i? - pure, but always inactive. Artilu iall\ , 1 -a-pineiie has 
obtained by heating nopinol-acctic acid, and d a pinene by the 
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dry distillation of mcthyl-xanthogenate from pino-campheol (A. 368 , 
I ; C. I90(S, I. 1179). 

I’inenc has one double link. It combines with 2CI or 2 l 3 r to [(nm 
compounds which on heating disintegrate -into hydrogen haloid and 
p-cvmol. By the action of moist hydrogen haloids, pinene is ion 
verted into dipentene diliydro-haloids, while with perfectly (lr\ 
hydrogen haloids in the cold, monohalogen hydrates are ohtaiiud 
These, however, like the halogen addition products, no longer contain 
the pinene ring, the hydrogen haloid having produced a coinpli ti 
change in the ring svstem, giving rise tg borneol derivatives. Thib 
the pineiiic hydro-haloids are identical with the Ixirnyl haloids. In tlu 
same way the treatnunU of pinene with organic acids, such as oxalic 
acid, salicvlic acid, trichloracetic acid, etc., produces e;?ters of honiKil, 
or of the stereo-isomeric iso-lK)rneol. This Oas^’ tramsition of janmc 
into boriuol, and iso-borneol, has been industrially utilised for tin 
artiticial jmHhiction of camphor from oil of turpentine. Fhe a« iicii 
of dilute nitric or- sulphuric acid upon pinene produces ti i|>iii. 
hydrate, while, with sulphuric acid and glacial acetic acid, or Inn/nl 
sulphonic acid (('. kjo'), II. 25), Uie primary hydration prodmi 
a-ter|>ineol can be isolated. On h(*ating to 25o'’-27()° pinene is con 
verted into dipentene. 

File o.xidation products of j)inene h;vvt‘ been e.xamined in some 
det.ul. In air, oil of turp<“ntine gradually absorbs o.xygeii with tin 
fornnition of jx roxides (B. 31 , ’.o tth. and resinities witli forniatioii ol 
certain (piantities of formic add. a(a‘tic acid, and cvmol. On the 
forinati(»n of pinol hydrate from pinene in air and sunlight, see Ixlnw. 
Strong oxidising .ig^nts, sin li as nitric add. |^ro(lucc terehiid .ti ul 
p toluic add, terephthalii aci<l, et<-. ( hromic acid mixture prodmes 

terpeiislic acid .is a mam product. 

Oxidation with nn-ri uric ac» tat<‘ produces a racemic sobn rol, wlinli 
is furllicr oxidisml to oxv-dih\ <ho < .irvone or carvone hx'drate. hi iii 
tin- latt<-r, on hratmg with oxaln; acid, water is eliminated, with foinia- 
tion of carvone and car\ acrol. and. «m furtluT oxidatuui witli pot.is^nnn 
|rrmanganat<\ tcrp^ iivlic acid (t . 1. I5()i). 

By careful *)xid.ition piiidie with jxitassiurn permanganate, we 
first obtain a pinene-glycol < ,„ll„(Oll)^,, b.p.„ I.^ro (B. 27 , 2-701, and 
th«-n a keto-monocarl)oxvhc arnl called ptnonto add ( ioll|«^*- 1’ 

70" (at tive) and m,[>- 104 ' (inactive), l).p.i& I-H7^' {<‘. H. 

There are also small tpiantities of a ketom-di( arlxixylit add. pinoy 
formic add F joHnOj, m p. 7g^ The pinene ozonide, olitained h\ J 
action f)l tizone u[Mm pinene, .ilso yields pinonic acid in the (ttoiii 
[xjsition with water (B. 40 , i.tH). 

On oxidising the very unstable pinonic acid with 
alkali, or with <liluti* nitrous acid, we obtain the Stable pldc 
(‘,11, ni.p. to2'. arnl from this, through a-bronio- and 
acid, and o.xitlatitrn of the latter, we obtain nor-plnlc acid « e: e 

m.p. 174" The two latter very stable acids probably contain ' 

methylene ring. _ ^ itiiioiii'' 

Haeyer. therefore, in agreement with Wagner, assumes i" 1^ 
acid and pinene the preM-nci* of a 4-memI)er so-called I’" j. yi,ig 
(B. 29 . 277b). The course of the oxidation is illustrated in iln‘ 
scheme : 
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CH, 
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CH 

I'iiionic acid 


(H 

I’inic acid 


CH 

Nor-pinic acid. 


The decom|wsition of piponir acid and pino\ l-formic acid has also 
been accomplished in other ways. 

(i) By means of chromic acid, keto-iso-camphoric acid has been 
(ibtaiiu'd from pinonic acid, and also bv oxidation of campholinic acid. 
The keto-iso-camj)huric acid can be <li^int^ aerated into iso-camphoronic 
.uld ( p,llC(( II,),cri(CH,( (),H), (svntln sis. ( . ipoi, I. 221), and 
further to dlmethyMricarballylic acid ( OOlU (( 11 /./ llKOOllfCH^ 
( OOll. The constitution of the latter acid is proved bv the splittin/^ 
up of the correspondin/^ oxy-acid (IT 30 , 1050) on fusing with potash in 
dimethyl-succinic acid and oxalic acid. I'he peculiar f(;rination of 
keto-iso-camphoric acid from pinonic acid lan, according to modern 
ideas (cp. B. 32 , 2080), be inter})reted in a sense tiiat tin* .pmember 
piceane ring of pinonic acid takes up water and is eonvei ted into the 
5-meinber camplioca'am' ring ; 


cn,.cncn,co,ii an, - - -4,ncn,t;o,H 

i/nC.f ici. 


ciiicocn.cicn,! 
I’iDonic aciil 


i Dioty <lihy.lri>-< 


(iH o?, -<H(.H,eO. 

’ ' eH,eo.C;ene, 

Kfto .imphonr .'iciil. 


{2) On heating with ai ids, pinonic acid undergoes an intermediate 
hydrolytic splitting, and then a transpo>ition into homo-terpenylic- 

melhyl-ketone[mc///o-c//n'/-//c/)/amom^^^^^^^ 

'• ■ ' ( HjCHjCO.CH/ 

we have learnt to regard as a disintegration luoduct of terpineol. 
Similarly, pinoyl-formic acid is irans|)OM (l into homo-terplnoyl-formic 

acld^^ These trans|>i>sition pnuliu (s on further 

axidaiion yield : 


Homo-Urpenyllo add 


(CB//' fHa H5C00 
('H,! H.mxni 


TerpaayUo add 


(('H3)/V( H CH, c n(') 
TH/ <>«»H 


Terabinio add 


(CHjl.din a HjC'oo 

TtH>H 


Tereblnic add melting at 1-5 . 'v^'^ hist obtained l>v 

JJ^idising turpentine oil with nitric acid ; it is also jinuluced in the 
^^'dalion of terpenylic acid with |H)tassinm pcrmaiiganati'. or of iso- 
H‘diyl-surciuic acid with chromic acitl. Synthetically, it is pn'pan'd by 
Q of acetone and hromo-succinic ester with /inc-coj>pcr, 

W the action of C!I|MgI nixm aceto-succinic csti i (( . H)<>7. 1202). 

i Teraconic acid (B. 29 « 9Vt ; hV. !• T- 113S) 

'Shaves analogously to the i>araconic acids. When heateil it loses 
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carbon dioxide and l)cronics pyro-terebinlc add (CH3)2C ; CHCH^COOlf 
together with iso-capro-lactone and teraconlc add (('HgjjC : C(( Oonj 
CHj.COOH, from which it can lx‘ re-formed by digestion with mintral 
acids. Baryta water converts terebinic acid into the cryst;illisinf^. 
l)arimn salt of (liaterel)inir acid or oxv-iso-propyl-siiccinic acid. 

hy oxidation with IINO^, terebinic acid is turned into dicarboxy- 

valero-lactonlc acid ('OOII.('(('H,)( H(('()t)H)( lIjCOO (B. 32 , 

See the formation of terebinic acid from caronic acid. 

Terpenyllc add ( gH,.^()4 melts at qo*^ when anhydrous. It is 
obtained by oxidising turp<‘ntine oil with a chromic acid mixture, and 
homo-ter[X‘nylic acid with nitric acid (B. 29 , 2 78()). 

Synthetically it has been obtained by the action of ('ll;,Mgl ii|.on 
fi-a('t'tyl-glutaric tester (('. 1007, I. 1202). 

I’lxin distillation it yields teracryllc add (CH3),r : ('H(( 11 11 

coon. rer|X‘nyli«' acitl, by rediK tion, becomes p-isi)-propyl-^liiiuni 
aciii (see B. 29 , ()20. ibzi). 

Homo-terpenylic add C^H, 1O4, melting at 102'", results when homo 
ttTjX'nyl-formic acid is oxidised wit(^ nitric acid or with lead oxide 
(B. 29 , igib). It is svnthesis<‘d by means of ( H;,MgI and aedvi- 
adipinic ester (C, 1(^)7, 1 . 1202). 

The oxidation of pinene to pinonic a< id and the hydrolvtii re- 
arrangement of the latter to homo-terjx'nylic methyl-ketone is ci rtaiiilv 
to be regarded as the reverse of the process<‘S which take place in the 
hydrolytic rearrangement of jdiu'ne into terpin hydrate, ttTpineol, and 
the oxidising decomix>sition of the latter into homo-terpenylic methyl- 
ketone (alx)ve). 

d-Plnetie hydrochloride, smelling of camphor, and therefore formerly 
called arliftciul campfwr^ ('10H17TI, melting at 125'’ and Ixjiling at 208', 
is fornu-d on conducting dry hydrochloric acid gas into well-ccKded 
pinene. It is a white (Tvstalline mass, with an odour like that of 
camphor. The hydrochloride from d-pinene is optically inactive, while 
the- l-pinene hvdrex hlorid<* is la-vo-rotatory, falj, to". Pinene 
hydrobromide melts at 40 ' (A. 227 , 282). 

Pinene hydro-iodide f ,oHnI. b.p.,j 119". The pinene hydro- 
haloids ar(- identical with th»- lH>rnvl haloids. This follows frein tho 
fact that the Mg comtxnind TjQlIj^Mgf 1 . obtained by the a( lion of 
Mg u|xm pinene rhlorohydrate mtther solution, tiirns^ into ramphaiie 
by decomposition with water, and into lx)rneol by the a< tioii of 
oxygen (B. 39 , 1127). During the action of the halogen hydrides upon 
pinene there is, therefore, a “ sliding ” of the dimcthyl-mt thvh'uc 
oridge. from the m-position into the p-position. By a (|uite analogous 
displacement of the methylene group of the piceane ring, wo oldain 
the derivatives of fenchyl alcohol. Thi.s explains the sccoiidar} 
formation of fenchyl chloride in the action of mT upon pinono. 
elimination of H('I from pinene chlorohydrate, which is attended 
much difficulty, prrxluces camphcnc. This transition also is the r* ^ 
of a far-reaching transposition. Hypochlorous acid attaches itscH 
pinene with dissolution of the double linking, and of the four'niombore| 
piceane ring. The action of alkalies upon the resulting 
hydrins G|®rIuO|Cl| has been made to poduce pinol oxirle, 
tlirite. pinol-chlorohydrin, and other bodies (B. 88, 2064). 
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Pinene dlbromlde CjoH^Brj, m.p. 170°, by the action of bromine 
upon pinene, in carbon tetrachloride (A. 264 , i). Like pinene chloro- 
hydrate, it probably also belongs to the camphor type, being reduced 
to camphane by Na and alcohol (B. 33 , On treatment with 

zinc dust it yields a terpene, isonn ric with pinene and camphene, 
m.p- <7^ LS.r. containing apparently no doubh* link, a so-called 
trieyck'ne. 

Pinene nltroso-chlorifle, melting at 115 ’, is obtained by means of 
nitrosyl chloride, or amyl nitrite, glacial acetic acid, and hydrochloric 
:u'id. Hydrogen chloride in ether, when allowed to stand in contact 
with it, produces, just like limoneiie nitroso-chloride, hydrochloro- 
carvoxinie (B. 29 , 12). With K( N it turns into nitroso-cyanide, m.p. 

(( . IQ02. II. 3bt). Pinene nitroso-bromide, m.p. 02^ While 
aromatic bases, like anilim* aiyl methyl-aniline, rejei t NO('l, and re- 
m'lierate pinene, it turns into nitrolamines with aliphatic bases : 
piiKMie-nitrolamine, m.p. (C. 1907. 1. i().|o) ; pim ne-nitrol- 

piperidide, m.p. mU. By the action of sodium alcoholatc, it splits 
off H('l and forms nltroso-plnene < ,^, 11 , 4 : NOH, m.p. i >,U, which is 
regardi'fl as the oxime of an unsaturated ketone, carvo-pinone, into 
which it turns, on heating with aqueous oxalic acid. By reduction 
with zinc dust and glaciabncetic acid, it forms pinylamine f’loHjsXHj ; 
a ketone isomeric with camphor, plno-camphone, is also formed. 

^-Pinene, nopincnc (formula below), b.p. ibz'-ifyU, 1L,2 o-86(), 
nn~i'4724, is found in small quantities beside a-pinene in turpentine 
oils, esp(‘cially American, in a la.*vo-rotatory form. It has also been 
traced in lemon oil, coriander oil, hvssop oil, and the oil of Siberian 
pine needles (('. l()Oq. IL 2158). It h<is been synthesis<'d from nopinol- 
a('etic acid by heating with ac(*tic anhydrid(‘ {A. 363 , ol It unites 
with IK'l to form a mixture of bornyl chlori<l<- and dipenteiie dichloro- 
hydrate ; with nitrosyl chloride it does mU. like a-pinene, form an 
addition product. But it unites with nitiou> acid to a very unstable 
pseiido-nitrosite, which, on tn‘atment with ammonia, m by distilla- 
tion with steam (A. 346, 244 ), turns into nilro-terebentene, nitro-/ 3 - 
pinene < ioH,jNO,, with rejection of h\ |>omtrous at id Fhe lattt r, on 
reduction with Sn and IK 1 . yields amldo-terebentene ( milj-NHa, b p.,. 
9 ,V\ from which, with nitrous acid, an alcohol i> «»btamed, whicli, on 
oxidation with chromic acid, turns into tt'trahvdro cumin-aldidiyde. or 
niminit' acid (.\. 346, 246 ; cp. Fh<4ll;in< Irene). 

Un oxidation with K^nO^, we obtain from tiu' /3-pinene-glycol 
■loHjfifUH),, m.p, 76®, which is first lormetl, noplnlc acid t 
^1' r’b®, an a-oxy-acid characterised bv its sparinglv solubh' sodium 
and a ketone,' nopinone L,n,40 (A. 356 , 2:7 ; 368 , u). 
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Alcohols. — /Uco//o/s. — Pino - carveol CjoHuOH, Ivp 
2I5“-2i 8'', probably contained in the oil of Eucalyptus ^lohulu^ 
(A. 346 , 277). It is made artiticially by the action of nitrous acid uj)()n 
pinylamino (A. 346 , 221). On oxidation with chromic acid it yi.'Ids 
pino-carvone, and on heating with |X)tassiuin bisiilphate, or dilm, 
sulphuric acid, p-cymol. 

CH-C(CH,OH).CH 

Myrtenol , b.p. 22j", o-oyf^. [a]o 1 45 45', 

CM, CM CM, 

in the form of its acetate, the chief constituent of myrtle oil. The 
myrtenyl chloride C,oH,^( I, foimed by the action of PfTs, yields, on 
reduction with Na and alcohol, d-a-pinene. On oxidation with 
chromic acid the C(jrresponding aldehyde is obtained, muleiial 
Cjoll,/), b.p.jQ 87'^ (>o^. Hv nuans of KMnO, myrtenol can In- iv 
duced to d-pinic acid (H. 40 , 

Methyl-nopinol, piuenc Mrate , ni.p. 50'’, ^’-p. .^05 , 

CHs 

smells of camphor, and is obtaim-d from nopinone and ( HjMgl. Ih 
th<‘ action of dilute sulphuric acid, it passes into optically aitive 
a-terpineol (A. 360 , 88) and terpin hydrate, With glacial acetic acid 
and H(T, it turns into dipentene-dihalogenide. With PCl^ it j'ivo a 
chloride, b.p.1.2 07' 105'", which must be regarded as the true c hloro- 
hydrate of piiu ne (A. 356 , 239). Ethyl- and propyl-noplnol, see A. 
360 , 91. 

Plno-campheol ( joIIi^OII, b.p. 218^, by reduction of pino'camphone, 
Its methyl-xanthogenate. m.p. Oi'", yields, on heating, a-pineiu* (('. 
1908. I. iiyc)). 

Polyvalent Alcohols. — These no longer contain the carl)on skeleton 
of pinene. 

PInol hydrate, sohrerol (',oH,,(01I)2, is known in three* modificatiens. 
d-Plnol hydrate, melting at 150 ’, ;a]n | I5o^ and 1 -plnol hydrate, 
mi'lting at 150^', 'a]n 150'’, are produced when dextro- and l.ivo 

turpentine oil are oxidisi'd in the air on ex|x)sure to sunlight, d 1 - 
Pinol hydrate results on treating pinol with hydrobromic acid ami 
alkali, as well as u|X)n mixing eepumolecular cpiantities of d- and 1 pinol 
hydrates. Pinol hydrate is an unsaturated compound. Bromine 
converts it into a dihromide, meiting at 131°. Potassium perman- 
ganate changes it to a tetra-acid alcohol. sobreryUllite (',oHi6(<l^^)e 
melting at 156'' (B. 29, 1195, 587). * , 

An isomeric sobrerythrite, m.p. 194'', is obtained from the result 
of the action of (TOH upon pin(«e (B. 32, iofxj). 

Pinol, [d f i;-50brerone lM)iling at 183°, with sp. gr o o 53 

( 20 ®), rio- I'4b949, is optically inactive. It is formed when the* 
pinol hydrates are treated with dilute sulphuric acid, and from inn 
dibromido of terpineol by the splitting off of 2HBr. It is as indilh n n 
as cineol towards hydroxylamine, phenyl-hydrazin, and acid chlorides 
This, as well as its formation from terpineol dibromide, is rc|)resi nh^ 
in the following formula : 




CH,C; 


•(iH.CH.y,, 

CH.CH,/ 


Terpineol dihromide 


Pinol. 
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Pinol hydrate is a hydrate corresponding to this oxide, an oxy- 
terpineol, which results from pinene hy tlu^ rupture of the pinene 
ring. 

pinol dlbromide C^oUjgBr^O, melting at 94*’ and boiling at 144'’ 
(II rnm.), is converted by sodium or alcoholic potash into pinol. 

With HBr it gives pinol tribromide ('iQllj^BrjO. The hitter splits 
off HBr, and forms an isomeric iso-pinol dibromidc which, with 
potash, easily forms i-carvone and, on reduction, a new ketone, 
pinolono f-ioH|(j() (A. 3 O 0 i 267). 

Formic acid reduces it to cymene (A. 268 , 225). Pinol nltroso- 
chloride C,qH,jO.N()C 1 , melting at forms nitrolamines with bases. 
Pinol-glycol C,oH,j()(OH) 2, melting at 1254 is obtained from pinol 
dibromide with silver oxide or lead hydnjxide, or from its diacelate, 
melting at 97'^ (A. 268 , 223). It is also formed from pinol oxide 
b.p. 207', with dilute acids. The latter is obtained from 
the pinene-dichloro-hydrins with alkalies, and should be regarded as 
the dianhydride of sobrerythritc. A stereo-isomeric pinol-glycol is 
formed by the oxidation of pinol with KMnO, {B. 28 , 2710 ; C. 1898, 
lb . 543 )- 

Pinol-chloro-hydrlns CioH,a()(l (OH), m.p. 13U, are also obtained 
from the pinene-dichloro-hydrins, the dextro-form resulting from 
1-pinene and the laivo-forrn from d-pinene (B. 32 , 2070). 

Bases.— Plnylamine ('joH,5XH2, b.p. 207^ 1 ) <1943, by reduction 
of nitroso-pinene (A. 268 , 197). By the action of nitrous acid it 
turns into pino-carvcol. Amldo-t^rebenlene (see above). 

Dlhydro-plnylamlne. pino-camphylamine CjoHpNHj, b.p. 199°, 
by reduction of nitroso-pinene with Na and amyl alcohol (C. 1907, 
1, 252). 

C()-C(CH,)-(.- 

Ketones. — Carvo-plnone l (cHalW i (H, b.p.,2 95MA. 346 , 

C'H, rH-( H, 

231), is formed by heating nitroso-pinene, which may ho regarded 
as carvo-pinone-oxime. with aipieous oxalic acid. Hydn^xylamine 
regenerates nitroso-pinenes. Acids easily isomerise it to carvone. It 
ii' isomeric with — 

Pino-carvone CjoHj*(), h.p.,2 95*^, the oxidation product of pino- 
carvcol. KMnO| decomposes it to form pinic acid (A. 346 , 222). 

^ CO-CH(CH,)-CTl 

Plno-camphone j‘ {ch5),c" ' j , b.p.,, 87^ D 0-959, is formed 

Reside pinylamine in the reduction of nitroso-pinene with zinc and 
glacial acetic acid. I-Pino-camphone has been found in the oil of 
^yssopus officinalis (C. 1909, II. 2158). By oxidation with KMnOi 

furnis pinonic acid and a xlicarboxylic acid isomeric with camphoric 
m.p. 186“ (A. 846 , 235). 

"oplnone (constitution, see above), b.p. 209”, I)2<,o-98i, an oxidation 
Product of j8-pinene. On heating with dilute H,St)4, it is isomerised 
^**’’'^“Propyl-cyclo-hexen()ne (A. 356 , 227). I he noplnol-acetlc 
m.p. 84°, obtained by condensation with 
'^romo-acetic ester and zinc (A. 368 , 7), forms the fundamental 
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material for the partial synthesis of a- and ^-pinene as well 
fenchene (q.v.). 


IV. Camph.xnk (iKonp. 


I. Hydrocarbons. -Camphene 


t'Hj cn 

i 


CH., 

(Hi 


(?). Ill.p. 4^ 52’, 


CH,— OH,— C CH, 

b.p. I5g'' -ihi®, 1^4 0-842, n„ 1-45514 (54"^^), is the only known natural 
solid terpene. It is known in a d-, 1 -, and an optically inactive dkkIi- 
(ication ; tlu'se are similar in .chemical deportment, ('ampheiif has 
been found, bv a rearratjf^ement, in iso-born(‘ol. in the oil froni .hulro- 
poi^on fuirdns, and in camphor oil (H. 27 , R. H>5). It is obtaiiud (i) 
from borneol by the action of potassium bisulphate at 200 ' ; (2) bv the 
action of ZnCb, or dilute sulphuric acid ui)on iso-borneol ; ( p wlien 
sodium acetate and f^lacial acetic' acid at 200" act u])on pineiie liyilro- 
chloride ; and (4) on dif»e>tin^ bornyl chloride with aniline, pyriiliii, 
alkaline phenolates, etc. liie so-called camphene hydrate, ami 
synthetic rnethyl-camphenilol, turn into camphene with special cmh', 
eliminating water. * 

Camphene only contains one double linking. Camphene and l>r(uniiie 
in ether produce' : 

Camphene dlbromlde C,„H,,Hr.^, melting at 89'', together with 
liquid bromo-camphene ('loHjsBr (H. 29 , 544, bg;, 900). 

Camphene hydrochloride C,„H,,C 1 , melting at 149^ 151’. is prodm nl 
when Hf 1 is conducted into an alcoholic camphene solution. It 
identical with the iso-bc»rnyl chloride obtained from iso-borneol, and 
probably sten'o-isomeric with piiune chlorohydrate, since Ixiih 
chloridts turn into the same camphem*. on reduction with N’a and 
alcohol, or by det t)mp«»ition of their .Mg comi>»>und witli water, 1 m"iii 
pinene chlorohydrate, camphciu’ chlorohvdrati* is sptxiallv di-'- 
tinguished by tlie greater ease with which it passes into cainplnii', 
under tin' influence (»f dehydrating agents. Camphene, treated with 
glacial acetic acid and concentrated sulphuric acid, yields isa-hnnu'd 
acetate. Hie action of fuming nitric acid upon a chlondorin sdIuIU'II 
of camphene leads to an additive pnxluct 
iro', vv'hich regerm rates camphene with alcoholic potash (( . 

II. 2bl). 

Camphenile nitrite, nitrn-camphene C,!!,, • C : CHNO,. m j) ^ 
b.p.jj 147', is found among the oxidation pnxlucts of caniplieiu' 
v«>Iatilising in steam uiuh'f the action of dilute nitric acid. It is alM) 
jxTfKhiced by the action of nitrous acirl upon camphene (B. 32 , i lON- 
probably by splitting off hypo-nitrous acid from the very unst ibc 
f)S4nido-nitroHitc formed at first. This, on reduction, yields (.iiu* 
phenilane-aldehyde, and, by oxidatimi with KMnOi or J 
of alc<iholic potash, camphcnilone ; while, with concentrated Y/ /C' 


it yields the completely saturated trleyoleneHntrboiyllo Mid 1 10”!^ 
4 iich is indifferent to KMnOi (B. 41 , 2747: ^ 


/(C 


m.p. 148 ’, which 

On oxidising camphene with KMn04 (A. 840 , 17 ), 

m.p. 200 \ Ls first formed, m-p. 200'' ; and tins, tre 
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with dilute H2SO4, splits off water and turns into camphenllane-alde- 
hyde CioHieO, melting at 70^ and boiling at 96° (14 mm.). The 
oxidation of this aldehyde* gives rise to two isomeric camphenilanic 
acids melting at and 118", which can be changed 

through tlie corresponding a-hromo-in id into oxy-camphenilanic acid, 
carni)henilol acid, ('loHinOs, melting at 171^ This latter acid is 
also formed when camphenc is oxidised with potassium permaYi- 
ganate. Its further oxidation causes the elimination of carbon dioxide 
and the formation of a ketone, camphenllone CjoHi/), melting at 
4^ and boiling at 81^ (12 mm.). This is the lower ring-homologue 
of camphor ; it resembles the latter in odour and in chemical 
behaviour. I^y the oxidation of sodium amide, camphenilone is 
broken up to the amide of 2-iso-proi)yl'Cyclo-})entane-carboxylic 
acid (H. 39 , 2580). which has been disintegrated into 2-iso-propyl- 
cyiio-pentanone (('. 1908, I. 1271), and has, on the (dher hand, 
been obtained synthetically from ^-iso-propyl-adipinic acid (C. 1909, 

^The ozonide ])roduced on treating camphene with ozone, on de- 
coni])osition with water, or glacial acetic acid, yields camphenilone and 
the lactone of S-oxy-camphenllonIc acid (H. 43, 1432) with splitting of 
the camphene ring. This has also been obtained synthetically, by 
the action of methyl-magnesium iodide upon the anhydricle of cyclo- 
pentane-i, 3-dicarlx)xylic acid (B. 42, 898). These vario\is trans- 
formations are easily understrK)d on the basis of (1. Wagner s camphene 
formula : 
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'''‘^^^y-camphonilone Camphcnilanc- Camphenilanie acid Iso propyl cyclo- 
'‘‘^i<nactonc auUydo pentane carlxjxyhc 

^ acid. 


On oxidising the artificial and natural campheues with KMnO^ 
(|^ut not with ozone) we obtain, Ix'sides the compound already meu- 
lioned, considerable quantities of a dicarlK>xylic acid, isomeric with 
^‘^inphenc-camphoric acid m.p. (inactiNo). 144 (active) 

375 , 336). Its genesis from the alxive camphene formula can 
’^irdly he imagined to take place without the supi>osition of considerable 
displacement. It yicldi^ no anhydride, and no cychc-ketone. 
distillation of its calcium salt. Its constitution, and its connec- 
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tion with Uip oxidation products of camphenc, are not yet clear (A. 375 
330). It is possible that it owes its origin to a hydrocarbon isonuric 
with the above camphene, which would indicate that camphenc is a 
mixture of two isomeric terpenes (see also Tricyclene, below), l^ut 
this can hardly be made to agree with the almost quantitative 
conversion of camphene into iso-borneol (see also A. 382 >i)s 
383 , r). - 

A primary transposition is. no doubt, the cause of the production 
of the tribasic. carboxyl-apo>camphoric acid, camphoric acid ( ,[[ 
(C()()H)3, m.p. iqf)"’. in the oxidation of camphene with dilute 
nitric acid. With chromyl chloride in ('S2 solution, camphenc vidtU 
an additive compound. "Inch is decomposed by 

water with formation of a <amphenilaneraldehyde. In tlu‘ animal 
body ('am[)hene is oxi»iised to (amphenilane - ahlehyde (('. kio; 
I. 503). Oxidation with chnimic acid converts camphenc into 
ramplujr. 

The above cam])hene formula therefore indicates that the pre- 
paration of cami)hene from the chlorohydrate of pinene or canii)liciie, 
or from borneol and iso-borneol. is ac('om|)anicd by a i)eculiar atnmu 
displacement, which is reverse<l by the attachment'of halogen hydride 
and other acids. I his transpositi<ui involves the conversion of a 
five-mernbered ring into a si.x-rnembered ring, as shown in the followiiu; 
diagram : 

I'n, ('ll i'll, ('ll, (‘11 (11, ni, rii < I'j 
' i 1 I <''C 

' ll,' (11.1 I (II, cm, ,,r hh, : 

' II, ( CHd ('ll, All ( ii, ddi -( (11, 

t f> : ir (, ■ . 


It is closely related to the atomic displacement occurring in the 1 1 m* 
versirm of pinacolin alcohol or it-' chloride into tetrarnethyl-ctlivl' iu“ 
(Vol. I.). 

I rider spe< ial conditions it is pos-'ible to avoid the atomic dis- 
placement (Hcurring during the elimination of water from Ixiriuol, 
or the elimination of halogen hydride from bornyl haloids, aiul 
thus to attain the hydrocarlxm forming the foundation «>f 
compounds ; 

ni,- rH rn 


rn.p. 


113’, b.p. 14b'’, fa]„ -2I-f)() . If 


from 


Bornylene ' ^ 

ni, c -(H 

remarkable on account of its great volatility. It is forniei 
lK>rnyl irxlide with concentrated alcoholic potash (C. 
by tile dry distillation of iKirnyl-xanthogenic methyl ester (( . 
f)4), besidc*s camphnie, which can be separated by conversion mh> 
iso-Ixirnyl acetate. It is obtained in a pure state from hornyh’J' 
carlxixyiic acid, by elimination of COj. Bomylene is oxidised hy 
KMn04 camphoric acid. 
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Camphane, 1,7,7 - tt'imethyl - nor - camphanc, dihydro - bornylene 
CH, "CH — CH, 

1 j ^ in.p, 153"^ b.p. I5(/, siibliiiRs easily. It is formed by 

CH^-C CH* 

the reduction of canii)hene and pinene hydrochloride or hydro-iodide 
with sodium and alcoliol, or by the decomposition of their magnesium 
compounds with water, besules small quantities of hydro-dlcamphene 
(CioHi7)2i ”1P- indicated by its symmetrical structure, it is 

alw-iys inactive, whether we start with active or inactive material 
(b. 39, 1127). On heating with dilute nitric acid, it gives nltro- 
camphane, m.p. i25"-r2()'\- 

Iso - oamphane, 5, ('i-inmethyl - nor - camphanc, dthydro-camphene 
CiqHik, m.p. hi’, formed by the reduction of camphene with 
molecular hydrogen in the presc-nce of platinum black (A. 382 , 
265), and by heating iso-lx»rneol with zinc dust to 220" (B. 33 , 
774), in the latter case, no doul)t, with intermediate formation of 
camphene. 

Trlcyclene m.p. b8'. b.p. 153 , is c(nnplet«'ly saturated. It 

is contained in small quantities (about o'.\ per cent.) in crude cam])hcne, 
and remains unchanged during its oxidation with KMnO, (.\. 340 , 17). 
It is probably identical with the tricyclic hydrocarbon obtained by 
reduction with zinc dust and ahadnd. 

Fenchene has not hitherto be<-n traced with certainty in 

nature. It is formed from the fenchyl chloIide^ by heating with 
aniline, qiiinolin, or alcoholic |)otash, from iso-fenchyl alcohol by 
heating with zinc chloride, or by the action of nitrous acid upon 
fenchylaminc. According to the nature «d the foundation material, 
we can obtain dextro- or lievo-rotat«»rv or in.u tive fenchenes, with 
boiling-points ranging from 15.4 to 15S . I) abmit o-S7, and n., i’ 4724 - 
Synthetically, a fenchene. eitlier dextro- «»r l.evo-rotaloi v according to 
the conditions, has been olitained from noj)inol-acetic ester by splitting 
off water, and by the diMillation of the resulting unsaturated acid 
(A. 363 , i). Fenchene coml»mes witli bromine to form a crystalline 
dihromide, m.p. (>2^' (inactive). SS (m tive). With halogen hydride it 
fernis liquid nionohalogeii hydrates, apj)arently i<h ntical with fenchyl 
lialoids. In the oxidation with ptuinanganate. lenchene beiiaves very 
nuich like camphene. An a-oxy-acid. oxy-fenchene acid t 
produced first, and D-l- and i.-d*fenchcue • vudil tlu' .two (>i>tical 
antipodes of this acid, m.p. 153'. [a’,> tdM - stable 

fFd-fenchenc yields a feebly dextro-rotatory oxy-fenchi’iiic acid, m.p. 

By oxidation of tluse acids we obtain ketones 1 9II14O. fencho- 
^anijdiorones, rn.p. iio*^ and <>3' , lower liomologues of caiiijdror closely 
rwsenihling it and yielding on further oxiilation apo-camphorlc acid, 
''hicli is also easily* obtained from feiulmiie with nitric acid (.\. 302 , 
371 ,315, 273 ; C. 1898, I. 575 ; iSqq. H. 1032). 

Ihc gradual disintt^ration ol fenchene is represented by tiro 
hdlowiiig series of formula: : 

D- wid L- indicate the optical rotation of the d- or 1- 
hones uiod in ^ pwparatioo. 
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D-l-Fenchcnc 


C{OH)COOH _ . e 1! ► C II 

Oxy-fenchciiic acid Fcncho-cainphorone Apocaniiihorn; 

acid 


SilU'e tlu‘ formuUi of fendioiie may be taken as clearly establisli((] 
we must assume an atomic ilisplacement in its conversion into feia lu nc 
corresponding to what happens in the conversion of camphor mtd 
campherie. 

Tetrahydro - fenchene Cjolf^y, b.p. i()o ib5^, 1).^2 “/'Mi, 

lip r 4 d 7 “. fenchone and fenchyl alcohol by heating with HI. 

Dihydro-fencholene CjH,g, see Fencholenic acid. 

In connection with camphene and fenchene, we may meinimi a 
hydrocarbon which, from its composition, CqHji, maybe regardtd ,i> a 
lower hnmologue of terpcdie. It is found in Indian sandal-W(».ul, m 
Siberian pine-needle oil, and other pine-needle oils (H. 40 , 491S), and 
(•H,-CH -C.CHa 


has been termed santene C.il,, ~ I cn, , b.p. 140", I).,^ 

( H, Jh C CMj 

n„ It is optically inactive*. I'he nitroso-chloride crv>(alliM > 

in blue needle> to 1114). 109 \ which, after a short time, become colomicN>. 
Xiirositf, m.p. l«'5'. MofUKhlorohydrute, m.p. So*. 'I'rihmmidc 
CjHj^Hrj, m.p. 05 . I)urmg the oxidiition with K.MnOj we ohiim, 
with intermediatr formation of santeiie-glvcol iii.j*. [q; , 

a dikebme f illnif f Hjlj, h p.» 1^4 i-7 d which, em treating,' \utli 
alkaline bromine s<»lution. turns into trans-cyclo-j)entaiic-i, ;-(li- 
carbo.xylic acid (B. 41 , .JS5). 

A hydroc arlxiii, probably identicsil with santene, is formed by 
ing the teresantarie acid CioH,,()j. m.p. 157*, also occurring in sandal- 
wood, with dilute sulphuric acid. By heating with formic a< id, lln 
teresantaric acid turns into an alcohol, the so-< ailed 7r-nor-borneol, 
san/cnol^ m.p. 9S *, b.p., H?S , which is also obtained from santene I'V 
hydration with ff>rmic acid or glacial acetic at id .ind sulphuric, acid, 
and whose chloride, m.p. l).p.,o 74 , on treatment with alcoholic 
potash, reverts into s^intenc (B. 40 , 4465 ; 41 , 125). 

2. Alcohols. A. Monacid Akohoh, Borneo camphor, borneol, 

cii, -< H, 


camphol 1 V ’ • niclting at 2oj' and boiling at 212 , 

CH, OfOH 

CM, 

in three intKlifications in nature. d-Borneol is found in Pryohdltuwps 
camphora. a tree growing in Borneo and Sumatra, al.so in roscinarv <>il. 
PBarneol and inactive hc/rneol arc present in the so-calh'd bahiri.niH^ 
camphor. Many wo<Hl*spiiiC5k contain it in the form of a fatty ad* 
ester, more esf>ecially the acetic ester. 

Bornwd is v<ty similar to Japan camphor, but has an odnui 
at the same time r<*sembling that of pepper. It sublimes v(i> 
readily. f 

Artificially, it is formed, be^des iso-borncol, by the reduction 0^ 

camphor with srxlium and alcohol (A. 280» 225 ), and by 
oxygen upon the magnesium compound ol pinene cWorobydratc, w 
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must therefore be regarded as boniyl chloride (B. 39 , 1127). In the 
ioriii of its ester, bonieol is ol)taiiied hy heating pinene with organic acids 
such as oxalic, benzoic, salicylic, chloro- and nitro-bcnzoic acids, etc. 

(C. I9<^b, II. 1389 ; 1909, 1.1023), On oxidation, it turns into camphor 
without change in the direction of o])lical rotation. On heating with 
potassium bisulphate or zinc chloride it splits up, tliough with some 
(lifliculty, water and cainpheiie. 

Mdhyl ether, b.j). I94'\ Ethyl ether, b.)). ney (B. 24 , 3713). Acetyl 
ester, ncp. 29^ rhombic hcmihcdral, b.]).,„ 9S , n„ i-4()bj5, [a],e^ 

-i pS 20', also found in oil from Siberian hr (( . i()o4, 1 . 515). 

The bornyl haloids are identical with the so-called |)inene hydro- 
haloids. Bornyl iodide, on treating with alcoholic pnta>h, yields horny- 
lenc. Bornyl-lso-valerlanate, b.p. 255 -2t)0h occurs in baldrian oil, and 
is uscil in pharmacy under the name “ hornyral.” Ihunyl salicylate 
(“ salitc ") is used as an anti-neuralgic. 

d- and l-Bornyl-xanthogenic methyl esters ( ,oHkPCS.SC 1I3 yield 
d- and 1-bornylene on distillation at ordinary pri >sure>. 

Iso-borneol <'ioH,701I, rn.p. 212 . i.s prob.ddv the >tereo-isomcric 
alcohol corresixmding to borneol. It is nmre vlatile than borneol, 
and is formed together with the latter in the reduction of camphor, 
into which it passes bv o.xidation with KMut o/onc. etc., with reversal 
of its optical rotation (B. 39 , 1131). By the action of Mulium m xylol 
or benzine solution, is»>-lxuneol is transformed into l)oineol (T. 190Q, 11, 
25), Iso-bornyl acetate, l>.[).,3 107 . i^ forimd bv heating camphenc 
with glacial acetic, acid ami 50 per (ent. to 50 Oo (tiVrnian 

patent <7.235 ; B. 27 , K. 102). or by lraii>(ormalion of juneiie chloro* 
liydrati' with Zn acetate and gl.u iai acelu acid, in whi( li ca>o the zinc 
chloride acts catalytically {< . I9‘7- icactions are of 

iiuhistrial importance as regards the .iititu ial ]tro<luclion of camidior 
from pinene. Botli borneol and iso-boiiu'ol are formed l)y the .iction 
of o.xygen ujkui inagnesium-camphene ehlorolivdrate (B. 39 , H 33 )- 
With dehydrating agents it juisses into camjdiene much more easily 
than borneol. 

Camphene hydrate f'loHniK. m-l*- - '' P , is formed on 

digesting camphene <hh»iohydiate with milk oi lime. It smells both 
of fungus and mentliol, anii passes easily into i ampin iie, 011 shaking 
up with dilute mineral acitls, and sometiims on mere distillation 

(H. 41 , 1092; A. 388, I). 

Methyl-camphenUol m.p. . bp. 203 . has been ob- 

tained by the action of ( HjMgl upHui camplu uilonr. On heating with 
glacial acetic acid and H,SO| it splits oil water and easily passes inta 
(A. 340. 38). , ’ 

Camphol alcohol m.p. 00 . Icp 213 . is fornud by the 

<‘*'diiction of campholic ester with s<Hlium ainl alei»hol (t . u)o4. lb 3Wl)- 
It differs from the tertiary alcohol i>f the same name, b.p. 203 . 
duced by the action of silver nitrite upon cam]>holamine ( hlorohydiatc 
27, k. 120 ). 'Hus indicates that, in tins case, a change in tlu* ling 
has taken place (cp. A. 379, 202 ). 

Camphel alcohol melting at 23 and boiling at i/9 . 

^uits from the interaction of campluMamine hydnMdiloride and silvet 
nitrite. U is a teitiary alcohol. It readily decomposes into water and 
hydrocarboaCiHi, (B. 27 , R. uo). 
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Camphenilol C9H15OH, m.p. 84", by reduction of camplieniloiK. 
with sodium and alcohol (A. 366 , 72). 

Fenchyl alcohol melting at 45'' and boiling at 2oi'\ wk}, 

specific gravity o*«\U, is produced in two modifications : by tlir n- 
duction of d- and 1-fenchone. It has a penetrating and very dis.n^rt t'- 
able odour. L-d-fenchyl alcohol, [aj„ | lo'’ jh', is obtained (khh 
1-fenchone and l-fenchyl alcohol, [ajp^ — lo'’ 35', from d-fenchoiu 

(A. 284 , 331). 

i-Fenchyl alcohol has been found in the yellow pine oil of l>inus 
palustris. It is also formed, besides other alcohols, in the hydration of 
/J-pinene (C. igoQ, II. 25). On oxidation it yields fenchone bcMdcs 
oxy-dihydro-fencholenic acid (B. 42 , 2()98), and, on splitting off w.Uor, 
fenchene. 

Fenchyl chlorides C,,,!!,,!'!. b.p.,, 84' 8f) , are formed from fnidivl 
alcohol with IH'lj •)r II('l, and from fenchene with chlorine hydiidr, 
Fenchyl chlorides, of various origins, show different optical int.itorv 
powers, and are prob.d)Iy mixtures of isomeric (secondary' and tcrtiarv ') 
chlorides. I-Fenchyl bromide (',oH,7Hr, b.p.j, 90’ Kxf’ (J, pr, Ch, 
62 , 1 ). D-l-Fenchyl acetate, b p. 88 . 

Iso-fenchyl alcohol, m.p. b.p.,3 ()8®. Like iso-burneol, ii> 
acetate is forme<l from fenchene with .icetic-sulphuric acid. Wliik 
fenchyl alcohol yields fenchone upon <).\idatinn, iso-fenchyl alcohol luo- 
duces an isomrric ketone, iso-ftmehone. 

Iso-fencholene alcohol F10H17GH, b.j). 2i8\ with sperifn giavitv 
0-927 (20 ), n„ i' 47 <>, Is pKMluced when alcohol and S(Klium ad upon 
fendiolem- <imide (A. 284 , 337). It is re.idily attacked bv i)ot.i''Siiiiii 
permanganate. \\ hen heated witli- dilute sulphuric a( i(i it chaiicas 
to fenchenol b.p. 183 , with specific gravity o'()25 (jo i, 

Uf, - i-4i)io8. This compound, with th(‘ exception of tin- hoiliiig- 
p<Mnt, c.innol be distinguished from cineoi. 

Thio-borneol ( m.p. (>3 , b.p. ,3 95 . by the action of Milphiir 

upon lH>rnyl-magnestum chlornh-, ami through tr.insposition of livdi"- 
pmene-sul[)himc a( id, ( amphane-sul[)hini(' acid f j„HpS()jH. m.p. , 
obtained from bornyl-magnesium chloride ami SOj. ( htomic .md 
f).xidises thio-borneol mto bornyl <lisulphide (F,„H,.)jS2. m.p. - 
which, on distillation at orrlinary pressure, decornjroses into thio-hoiiitol 
and thio-< amphor (B. 39 , 3503), 

3. Amines have been obtained by the reduction of nitioso-pni' iu>. 
oximes, .uid mtriles, as well as ketones with ammonium formate. 

Bornylamlnrf ,oi{„.NH2 melts at 159' ami boils at lop . 
jormyl rompouml is prorluced when camphor is heated with ammoiiniin 
i(;rmate, and the base itself by the reduction of c.amj)hor-o\m»’ 
alcolu)! ami s<Klium. 

In the latter reaction two geometrically isomerit oj)ti(.dl\ actn^ 
bases are obtalne<l bornyjamine, m.p. 173 , (ajn ^ f 4 .V .5 • 
Iwanylamine, m.i). 180 , ja|,. \t\\ (C. l8()8, 11. 300). 

liirnylarnine possr-sses an <Kloiir like that of cain|»hor .tnd japeiK in 
(A 269 , 347). Heated with acetic anhydride, it splits up at 200 ’ 

forming campheoe (A, 269 , 347). 1 

. CamphyUmine ( Ixiiling at 194" 

wh!m tlie nitrile of camphofcnic acid is reduced. The hcn-oyl' to 
p(^und mciU at 77* (B. 20 , 485 ; 21 , 1128). 
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Campholamlne CioHig.NHg, and camphelamine CjHpNHj, see 

Canipholic acid. 

Camphenamine i(>i\ Djo 0*9399, formed from 

chloro- camphenamine witli soda, which is obtained from amido- 
burneol C,oH]j((MI)(NH2), the reduction i)n)duct of amido-camphor 
(B. 33, 481). With HNOg, camphenamine gives a tertiary unsaturated 
alcohol CjoIIi 5(OH), m.p. 102'^, tlie so-called ^-iso-camphor, isomeric 
with camphor and closely resembling it (A. 313, 5^). 

Camphenylamlne CjHjj.NHj, m.p. 91 , b.j). , l)y reduction of 

camphenilone-oxime with Na and ah ohol (A. 366, 75). 

Camphane- diamine C,„H,a(NH2)^, a wax-lika* mass, b.p. 246^ 
formed by reduction of camphor -dioxime or amido-camj)hor-oxime 
(C. 1905, il. 178). 

Fcnchylamine and fencholenamine sustain the same relation to each 
other that we observed in bornylamine and caini)hvlamine, 

Fenchylamlne ('joHj.NHj, l)oiling at i<i5 , witii specific gravity 
0*9095 (22"), is known in three moditicaiioiis, j)roduced from the cor- 
responding fenchones on heating them with ammonium carbonate, or 
by reducing the fenchone-oximes. D-l-Fenchylamine, ---24 
obtained from d-fenchone, yields D-l-fenchene and d-limonene on 
the action of HNOj. Tlie optical rotat(.)ry ])ower of a series of deriva- 
tives has been studied ; 

Formyl-, acetyl-, proplonyl-, butyryl-fenchylamlnes, - jb*5(i , 
53*ifA53*ir'{A. 276 , 317). 

Fencholenamine ('jHij.CUj.NHj, boiling at no 115' (21 24 mm.), 
results from the reduction of the nitrile of fencliolcnic acid nitrile 
(A. 263, ij8). 

Fenchelylamlne CpHj.NHj, b.p. 173 , i> formed from fenchelyl iso- 
cyanate : CO, the result of tlie action <4 potassium hypo- 

hromite upon fencbolic acid amide. On drv distillation Its chloro- 
hydrate yields apo-fencheno b.p. 141 . Uji (A. 369, 79; 

I9i'>, II. 875). 

j. Kclones.—Various transformation product> of tlie ketones 
^loHiflU. camphor and fcnchcnc, have been treated m the jnecedmg 
sections. Uy reduction they yield borucol and fcuchyi alcohol, from 
'diich they are conversely :igain obtained bv oxidation. 

kani|)hor is known in two optically active moditic.itions and one 
'‘Ptically inactive modification, while fenchone is known in two opti- 
^‘dly active forms. 

d-Camphor, comttwn camphor, Japan camphor melting 

75 and Ixuling at 204'", with [a]„ 1 44*22 in alcohol (A. 250 , 352), 

eund in the camphor tree {Cinnamomutn camphora). It is ol)tained 
) distillation with steam and sublimatu>n. .\itifuially. it is made 
'*^,'^11 didustrial scale by clianging oil i*f tin pontine (piiiene) into Nmneol 
I'r iso-boiju‘ol, and oxidising with KMnO,. «t/one, nitric acid, etc.,dmt 
lesult is nuxstly Inactive. Campboi i> also formed b^xidation 
erv with chromic acid. It is a ci'lourless, transparent mass, 

from alcohol, and sublimes iu shining prisms of sptxihc 
Well' ^ It is very volatile, and is applied therapeutically as 

tw^ufacturc of celluloid and smoki'h ^s powder. Its 
y solution is dextro-rotatory. Camphor yicKU pure cymol if 
U. . ' ‘2 M 
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distilled with P2G5. and on boiling with iodine forms carvarrol 
When boiled with nitric acid it yields different acids, chiefly canijitioni 
and camphoronic acids. Upon reduction it passes into boriieol ain 
iso-borneol. 

1-Camphor, matricarla camphor, is contained in the oil of 

catia Parthenium. It resembles d-camphor even to the idt itnr 
power [a],i - — It yields 1-camphoric acid upon oxidation, 

(d ^l)-Camphor, melting at is produced on mixing .1- .m, 

1-camphors, and by the <»xidation of i-borneol and i-camplu iir uitl 
chromic acid (H. 12 , 175b). AUo by racemising ttrdinary camphi'i wul 
AICI3 (C. I. 124J). 

Constitution of Camphor.- W\o cam})hor formula (1) pidp^., ,1 1, 
Kekulc (1875) satisfactorily accounted for the change of camplini ng, 
p-cvm<»l and carvacrol. However, the ready anhydride fonii iti' ii n 
camphoric acid, whiclj h.id led to a sevcn-membereil ring, ( oiiM un 
be brought by it into accord with the known exj^eriences relaiiii,’ t' 
the anhvdiid(‘ formation of alij)hatic dicarboxvlic acids. TIk 1,i, k n 
additive power also remained unexplained. Tlie formula- of K.hh fini 
koft and Hredt explaimsl the^'C relations much bettrr. In llinn th, 
p-carbon atoms of the hexag<»n of ( amphor were brought 111 diio 
union. The anh\alri<le fomiation of camj)hoii(’ acid, dm-, muk 
parallel with < thvlene-suc( ini<' acid, couhl be uinlerstood on lie 
of this formula, llaeyer (i8<pd showed that, as camphoric aiilodiKi' 
melted higher than its hydrate, it prob.ibly contained iui im:liii,iri( 
acid anhydride ring (.\. 276 , 2<»5). 

('ami)horic acid not the ordy oxidation j)r«Kluct of < ajiipli -r, 1 "i 
when it is further oxidi'.<(l camphlfthc acid and < amphoioiii( .ei i m 
pr(Mlured. In the latter acid j. Hiedt recognised u. a. /i-li nn' tlivl- 
tricarballylic a( id, inasmuch as it decomposer!, ui)on the appli* .iiieii 
of heat, into trirnethyl-succinic anhydride, iso-butyric ar id, e.iilmiiii 
arid, watr-r, ami carbon , wherr as, when < amphor«»ni( .icid, lie l.ei"iH 
of oxy-camphoronif: a« ifl, obtained from it. is fused with caiiste put oh, 
trimettiyl->ucrimr arid ami rrxalir arirl are j)r»Hliiced vtr\ t .i<lilv. 
Hredt rom ludro from this behaMrnir that the r arbrtn gioiipiii.c "! ' 
I>horoni( ar irl, as wt 11 a^ that of tium-thyl->m r inir ar irl, mu ( 1" 
in ramphame .uid, ‘amphorii arid, and r.wnphor. lie- fiininli'i 
firedt fl8r)p may br- imagim-rl (H. 20 , tr» fiave br'cii rvolvl leii' 

that of Kekuh' f)y rotating tlu* iso-propyl group about 180 , until it lH' 
within the hr xagrui, and then its rnirlrllr- cartron atom .ill s'''! i' 
unite the two p-( arb»>n atoms r>f the hr-xagon by the inigMli' i' "! 

H alrmi ami the dissrdutirm of thr„* double union : 
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(Brcdt, 1884) 


( ivanonniKon, iwoj) irucdi, \ 

TEe j^ition of the CO group in proved by tlic 
imphor into carvacrcd (see above). 


(Hrotl. 
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The oxidation of camphor (i) to camj)horic acid {2), camphanic 
acid (?), and camphoronic acid {4). as well as the decomposition of the 
latter into trimethyl-succinic acid {5), also found among the oxidation 
products of camphor {H. 26 , 2337), is represented in the following 
diagram 


a\, . ^ iTi-cii, 

I I — 

cih — c t:o 

1 

(1) C1I3 


! (CHj)/ 

' I 

ell, co.H 

(^) t'Ha 


CH^ C-COjIi 

0 

I 

eii., — ( - ( (j 
(d citj 


CO, 1 1 CO,H (0,11 

(dlG)d' d 

' I ^ 

CH, ( -CO,!I (11 (0,11 

(1) (31 (11:, 


Thi'. interpretation is corroborated b\ the '^riitiusis c/ Ldinl'hur, 
wiiieli c an be carried out as follows (Kom|>pa. A. 370 , ao'i)- 

Oxalic ester and / 3 -dimethyl-glutaric a( i<l ester are condensed by 
s(Kliuiii ethylate to diketo-a|>o-cainphoric aod ester (i) ; by incan> of 
mcthvlalion with methyl iodide and sodium, in alcoholic solution, 
this is turned into diketo-f amphoric acid ister (2). Py nu ans of the 
intermediate products dioxy-. dehydro-, and bronio campliori{ acid— 
the dikelo-camphoric acid may be redticcd to a mixture of eis- aud 
trans-;d Mbcamphoric acid (3)'. which are separaitd by utilising their 
different belnwiour in forming anhydrides, cis ( aniplioric anhydride 
is rediua'd to the lactone campholi^le [.\) h\ humus of Xa amalgam, 
and this combines with |M)tassium cyanide to the nitrile of homo- 
camphoric acid (5). The latter, wliicli can also 1 h‘ pnjxired from 
cvaiio-eamphor bv sa|v>nitU'ation and sjditting, vields camplior ((>) on 
(listillaiioii (»f its calcium salt : 


(11, (■(),!< (1) cod! ( (>,!( 

t (. (( H3), ~ ► I ( (( llj), 

lO'Ht Oil, -CO,K C()(dl ((>,!< 

‘'Xll CO, II (3) CH,( H CO, II 

'i'lb), - ^ ^ CidM, 

ll 3 ) Co,ll CII, 0(CHj) ( (‘,H 

11,CN ( 3 ) CH,.CH,Cll,( (b 

I „ j C(cn,), \a 

tycoon ^ cn,C(cHj)co/ 


i.-Mii.dl ('O.K 
C,CHT, 

CO C CH.,)Co,K 
i H, I !i ( llj 
(' v< n.d.- 

( H,( a ll,,) CO 

(<.) ( n,dl - cil, 
((db): 

CH, (\dl;,) i'( »- 


^i'u e racemic camphoric acid can In- split up into d and I camphoric 

‘((ids hy oinohonidin salt, the alwne proirss is also useful 

"I 111' preparation of optically active camplior. 

P a second rnetluKl of synthesising campluar, see Perkin and 

P. I()o 0 , II. 241. 

Pn the sterco-isomerism of the camphor molecule, set' A. 316 , i<)() 
J- Bredt, Ober die rdeemikhe Coufi^urMton «/<> ( am/'/tos, 
1905). 
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The camphor formula leads to the formula' for boriieol, cami)li,m. 
and numerous other compounds in genetic connection with caiiij)|i,,j’ 
The r('Cognition of the connection between camphor and its transit niin- 
tion products Is frequently impeded by far-reaching inolci ular r,. 
arrangements undergone by these bodies, esj)eciall\’ with acid n m, 
(cp. ^ campholenic acid, j 3 -camj)holytic acid, etc.), 

Iransjormation Products of (\imphor. (hlorine and bKiniiii, 
coiu'ert camphor into mono- and di-S!ibstitution ]>roducts. a- and /), d 
chloro-camphor melt at and rood a- and /9-DichIoro-camphor 
melt at () C and 77'", while a- and /3-bromo-camphor melt at p) .md 1,1 
On the action of sodium ujvui bromo-cainphor, dicamphor (( „)ll, n 
and dicamj)liene-di()m‘ (t joHuO).^, se(‘ ('. I. j()5, and B. 37 , 1 Vn 
With magnesium in ether the a-broino-cainphor sdelds Iimimm- 
niagnesinm-cainjdior, which is found to be- very suitabK' for min m s 
(H. 36, 2boS ; 37, 7pb. a- and j3 Dibromo-camphor, m p. m ml 
115 - 7b) : on the di'composition of a-dibroino I .iiiijililir, 

see ('. if)()o. I. i()S. a-Iodo-camphor, m.p. .pt’, is formed li\ ii^, 
sapejuitication of jodo-formvl-<'amphnr, <>r 1»\’ tlie action of loiimi njidii 
sodium-camphor, a Di-lodo-camphor, m.j). loep’, is foinml In tin 
action of Iodine upon alkaline ali oholic solution of fornu I-^ .inij her 

(B. 37, 

With Bt I5 tamph(»r give> several camphor dlchlorldes, dec e 


(bffi 

cjuthfiaHi'^ bdCt I whi( h, on shaking up with cojk i iiii.iii d 
l((l, 

siilphiirii .11 id. split the bridge- linkage, and pass easiK into 1 .ii\t iimih, 
B'c Im.itmg e arnphe)!' with ale oholic ammemiimi siilpliide, ,1 iniNtiir'’ 
of siiijdiiele^ is edn.iim-el whn h. eiii distillatieiii, \ ielel> (hlo-camphor 
e rv.^tals. m.p. inp, b.p.,^ 10.} ', and thio boiim’l 11. 

36, Nbp, 


Bv h'-atmg < hle>re) < amj)hor .inel broim) c.imj>hor with nitis c id 
or In I hhumatmg or breuninating mtro-camj)lu)r, we- edit iin chloro- 
and bromo-nitro-camphor, whie h, on re'du<iie>n with e opp* 1 /n ' i i 
eeii trealrm-nt with sexlium nn-llivlate*, give- nitro-camphor iM 22, 
R Jb/, ; 23. K 115 : 29. R 270;’ 37. 2077: ( , I n*;'' Id 
re ebi' tied), iiitre^-e .implior yields amide) ( ampln^r. An iseain ic 
e amjdieer (0. B 7‘> . j'’ forme-d from i->e) iiitiei^o i iiii|d"' 

bv er\id itieen with Illtrie' ae ill (('. I«y 02 , II. 8117), 

Camphor-sulphonic acids and their transformation pre)elii't> > ' 
B. 28 , R. ten 1 29 , R. 512 ; c. iHejH, I. biq ; If)02, II. i d’t 

I. 1/2 j. The el camphor-suIphonic acid, and especially the- d hioin*' 
sulpho e .irnpliejrie ae id, are- often useful for splitting up raci niie hasm^ 
Camphor-oxIme : NOII, m p. h.p. 2.p/' (A 259 , d’h 

giM--., eai re-e|iie tiori, lH;riivlamine-. Bot.issium hy[K)broiiiiti- ^ 

It itilej bromo-nltro-camphane tu p. 220 . wind' "" 

re-eiii( tion. give , nltro-camphane < 'j^lI^NOj. m*|)> (^ • \ 

By the- ae tiem of nitfiMi^ ae iel iqniii < amphor-o.xime' w< e'ht ain 

nitrate of a*camphorlmfne ^^1,4'. ^***^.JJ (?), in.p. about 'Id . 1 
with /? e ;*m[theirimine’ ami e amphenaniim*, be sieles a suhstam' 

N m.p. ,\y\ whieh is termed pirmtrvso-cainplior 01 o'/k/' ‘ 
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ni/nintinr, isonirric with nimphor (iioxinics, and ronvortf’d snlplinrir 
acid into a ketone* isomeric witli camplior (B. 29 , 2807 ; C. 1905, H. 
9,.). (amphor-oxinn* and camphor-phenyl-hydrazone, b.p. 210’, 
can also bo easily prepared from thio-camphor (i-J. 36 , 868}. 

/^-Camphor, honiy/ofir , m.p. i8y\ l).p. .M.p, strnrtnrally 

isdiiierit' wifb eamjdior, is fonm-d by tin- a< lion ot ae ids n})on j 3 -cam- 
phorimine obtained from the a/idt- of borinlene-car- 

l),)X\lic aciel by ('urtiii^' transposition. In small (luantilies it is also 
obtained from a-texycamphane-S'Carboxylic acid by oxidation with 
( rO., (C/i. ZlK' 35 , 765). 

Camphor-qulnone P- b'nne<l from iso-nitroso- 

i-amplior by boiling; with dilute snljdmrle acid, uj)on tin- action of 
iiiti'ous a* id or sodium bisulphite, or by tin- action of ( aiiij»ho ( arl oxylic 
ainl (P>. 27 , 1147 ). It resembles the <juinonc of the a dikt-tom s, has 
a ]U ( iiliar sW(*et odour, is volatile with steam, and siilpliini s at 50 f o 
ill Lioldell-ve-llow IK'edleS (A. 274 , 7I). t amj)hor-(jUlllonc t asl!\ ]>asSeS 
mill caini>horic acid derivatives, under the mllueia e of various reafteiils 
(i p. b. 30 , t)57, tJ5u). t (tnceiitraled sulphuiic a< id (cnvei ts it into a 
ki tunic acid t'joHidb ^ finning sulphuric a. id juodin t s a tians])osition 
(|[ cainphor-quinoile e\'eu at o ', with splitting' up of the ('1 1 j.t’.f'l 1., 
liridj^(‘, and eiiolisation of a keto-f.jrou)> ilh 35 , 

Iso-nitroso-camphor C.H.e, e xists m two forms, nn ltini.' at 

151 ami II. (' resjx'ctivcly (( . l<to8, 1 . iJjto ; it is fornual by the 
ai Hull of amyl nitrite and sodium etli\ late ujh'U ( anijihoi . ( cnici n- 

tralrd suljduiric aiid converts it inte» t amphoric ai id iiniih- (H, 26 , 
.\cctvl chloride. Pt 1 -,. or soda and aietic anhydride produce 
epiinphorie aeid mononitrile (H. 29 , 1 \. /uic .uni dilute acids 

ptudiK i ainido-camphor (.\. 274 , 71). Camphor - quinone - phenyl- 
hydrazone (',11,49 m p- 135 , m proehn a d. besnb s its 

Lnn C.H.e; m.i). 180 . I'v the action <d di.i/o-l‘( n/id 

'tiluiidc ii|>ou campho-carlHixylic a< id (If. 32 , I003 , ep. t. loem’, 

11. JIU), 

bls-Camphanonaxlne, uto-cum/'/reMenc ^di,, ( dho P- 

, is ohtairied from c.imphor-epiiiie'Ue with h\dia/iu. .uid Innn a/o- 
' 'inplnii in’ heatinfj, to^'ether with carnphenone iH. 27 , K 802 ; (. 
11. 761). 

Camphor-dloxlme, a-dloxlme, m p 201 . /J-dioximo, m p. 2.18 . are 

Iniimd Irom is(Miitr<»so camplu»r with acdic h\alr(>xvianune. y-Di- 
ttdme, ni p, r fmm iso-nitroso camphor with tree h\ droxyl.uninc. 

nieltinj.^ passes inter 8o/«».vrmr, m.p i<n) • Ibe- ducximcs are dis- 
'''pislmd hy their erptical rolatoiv |w'W(r d . leiebb 1 By 

^“iiction they yield the jx’roxide f P ’,11 , 

1' pro(hiccd from bromo-pernilr<rso-» ampheir. a bromination praHlnct 
'* k'‘*^'ntroso camphor with hydroxylamine (C. Kiero, 11. ,3/4^ 

'^‘Oxy-camphorCdb«<(j|.”'^*. m p. 204' 203 , is hnmed from 
btnip!n,|.,|^jjj^^jj^^, by reduction with glacial acetic aciil and zinc dust. 
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It is easily alkylated and aeylated. Sodium amalgam to 

camphor.’ Sodium and alcohol, to camphor-glycol 

This camphor-glycol is isomeric with the camphenc glwol 
obtaincil fiom camphene with KMnOi, and must he icg.ud.d a, 
the glycol of bornylene. liy oxidation of o\y-camphor, (aiiij.lioi 
(luiiione is reg('nerat«'(l (lb 35, 

Campherol C,,ll„()... m.p. ut/" apimreiitly Isomeiu mth 

a-oxy-camphor. It ocJurs in the form of a glucuronic acid coiuj.i.uiul 
in the urine of ilogs hal with camphor (H. 30, 

Amldo-camphor c.H, .< ; , l>.p. ^ H ■ fw" ''itro-canipliM , m, 

better from iso-nitroso-camphor, l)v reduction. It is a mass res. inlilmt; 
paraltin. and smelling of tidi. It condeiis.s on standing to dihydro- 

t- ft /('M— m.p. Ilf)’, and. an 

camphene-pyrazin “ ‘ 

a-amido ketone, it is suitable for hetero-ring formations (cp. A.313, J 31 . 
Amldo-camphor-chlorohydrate, m.p. 22.\'", ads like curare, Init imuh 
more feebly, .\cetvl coiiniound, m.p. U 2 \ Camphoryl-glycocoll ester 
{■,„ 11 ,. 0 ,.VHOI, ( (),< , Hi is (.\. 307, 207 ; H. 31, ,; 2 i-u 32, 

i 5 jS; 35,df)57). Camphoryl-carbamlde(:,H 4 <^j.^) ‘ ‘ *,m p. K'i 

from amido-carnphor and |>oia>sium cyaiiatt*, yields, with nitioU ' .mii, 
camphoryl-iso-cyanate < 10 H 15 G N P- 77 substaiiu \arv 

prone to reaction, from whicii numerous counter-derivatives h.iv. I'oii 
obtaiiual. 

Camphoryl-mustard oil < ,oH,»O.N : C : S, m.p. lob s 1 ' i xd 


. ^,s7)' 


Aio-camphor, monoktiiizo camphor-quinone C|H,X 


S' 


in.)’. 


yellow ) r\stals, is obtained bv the action of nitrous acid upon aiiinl" 
cami.hor-chl.»rohvdiate (H. 26, I 7 i«) ; with ixdassium ' 

gives hydra/.in Milplnmale. which is split up by com eiitralid l 
hydra/.in and cam|)horH|umone |H. 29, R. iii.S)- 

Camphenone c.Hu "• !>■ Ornird I, , . 120 - 

r.imiiliciioni' In li' alitif; Mo-iainplior. It .smrlls of 

m.p. (B. 27, R. Fur the action of bromine and Hiu I'l 

camiiheiione, ><•0 B. 29, R. iloH. , 

H we widi to attaeh cartw)!! grout>s to the camphor an. 
swlinm catuplior (I ,„lf,iO).N.i. obtained from ramidior 
and sodium .imid<Ms |.arli( ul.irlv smtablo.and so isr.imi>lior-iii.| ^ 
bromido (( „II, 5 (>)M)!Hr. oblaino.! from o-bromo-c.amiihor "y ' . 
nesiurn in ether, m Ix-nzene, toluol, etc. By the aclioii j , 
alkyl f O,. cyanogen. carlMixylic esters, chlorides or 

aldchvah'S and ketom-s u|)on these Inxlies. tlie radicles -f 
.... . y.t. < ' > r //Si t . 1 1 r /' 2/ tl tJ t>' .f’lru .,r,> intf 


rhe K 


flicles -t I '3. 

.( N. (OR, -( II(f)H)R'.'-(:(<)H)RR', -CHR are •ntrodm';‘l 


of the hydrogens Of the (II, -CO group in camphor 
products ;ure (apable (»f many Iransformalions. 

d-C.mpho^b«*yll« «>I4 m,p. .28", wi.H 

of CO,. It is formed from camphor with sodium, or, hetttr. 
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sodium amide and ('()., in benzene, or from bromo-camplior Mg and 
(■(),, in ether (Jl 36 , bb8, 1305). The arid and its esters: methyl 
ester, b.p.js 155^' ibo" ; ethyl ester, b.p.ji 167'’, give green and blue 
roloralions respectively, with ferric chloride. With sodium and 
;ilk\ liue iodide tlie esters yield alkyl earn pho-carboxvlic ester : methyl- 
campho-carboxylic methyl ester < ,n„' eyWt'V 'ij ^ . 

ra p t« l1, ethyl-campho-earboxylic ethyl ester, li.p u 11,5". Homo of 
till >,0 esters are dilhcult to saponify. With carboxylic lialoids the 
sodium campho-carbo.wlic esters change into () acvlated products 
CCO.R 

C II ; but with benzol-snlpho-chloride besides benzol-sul- ‘ 
COAc 


phiiiic acid, a-chloro-cainpho t arboxylii est« r is formed. a-Bromo- 

anda-lodo-campho-carboxyllc esters ure easily ol)tained 

(B. 36 , 1732). With j»h<-nyl-hydra/in and < ainpho t arbowlic t*ster, 
two isiiiiieric cainpho-plicnyl-pyra/ahmes are obtaiiu il (P. 32 , ipS;). 

\W electrolvtic reduction of camplio-t ai boxyhe acid in alkaline 

solution we ol)taincls- and trans-borneol-carboxylic acid ^ 

iii.l>. loi" and 171 ' respectively. KMnOi oxidises only the cis-acid 
of camphoric acid, whereas nitric acid oxidises both. With acetyl 
chloride hotli give rise to the aceto-iomjiounds of the trans-acid. m.p. 
ijjh Hy elimination of watcu' l)oth acids, but the- cis-acid more 
n adily, turn into bornylene-carboxyllc acid m.p. ipp, 


P • the latti'r unites with IP I or 11 Hr in glacial accUic acid 
to form /J-chloro- and /^-brorno-liydro-born\ leiie-carboxyiic acid, in.]). 

'Uid c)i^, the alkaline salts of which, on boding m aepu-ous solution, 
Mi ld lioriiylene besides otlier products, and \ n Id it in a j)articnlarly 
IHirc form. Hy reduction of j3-bromo lu clro-bornx leiie c arbox\ lie acid 
wiih potassium amalgam, or of Irornylem- c ailKiwln acid with h\ clrogeii 
■uid iiallaclium, we obtain : 

Camphane- 5 -carboxyllc aold bji„< m ]c or , whidt is 

k' oinctrii ally isomeric with the acid (detained in tin ac tion of t ()., 
horiiyl-magnesinm chloride. 

Camphane - 6 - carboxylic acid, hvilrK-pnuiu' c, it ho \} In- (Uid 

3M. ■ : !'■ 38. 

1 h<‘ nitrile of campho-carlxaxylic and. cyano-camphor . 


P 1-7 ', is formed from scHlium camphor with gaseous cyanogen, 
•I'ld also from oxy-methylcnc camphor. l»y heating with hydroxyl- 
-iiniii,' ( hlorohydratc, which also produces its oxinu' (A. 281 , 33()). 
roiii sodium cyano-camphor, with alkvleiu* iodide, we simultaneously 

detain 0 - and C-4lkyl-«yino-camph0r 

(1^. ipo ], I U)cS5) I from the latter, by sajxinihcation and cliniination 
^ d,, We obtain the alkyl camphor methyl-camphor ( *, 

which, with bromine, produces rndhyl-bronu)- 
mllw 1 ' in turn, on treatment with aleoholic potash, yields 

"‘eibyiene-cimphor C,oH,40 ; CH,, m.p. 3 «‘- 35 ". V 
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(C. loo^ I. 07T). Ethyl-camphor, b.p. 2.?o''. 'a’,, • .|o ", m, i.j, 
after thesajiu- treatnuait ethylidene-camphor (( ,,,1 !,,()) ; c IK ll j, I. p 
IK)"’ irs^ «)j, • n.;" nio.j. 1. (pjS). 

Dimethyl-camphor (,n„ K-i).,, lofV’. a inoliilc li,|iii,i 

smelling at the same time nf camphor .md meiithoiic. It is foriin <] 1 ,\ 
the action of sodium amidt* and iin-thvl iodide upon ( ampliot m , |||, [ 
or btmzene solution ; bv Inciting witli NaNll. it is split nj) to ii.im 
the amide of dmu'tlul-campholic acid, imp. 74 (b. io<> 0 . II .|(j: 

cp. Fein'honc). 

Oxy-methylene-camphor, jormyl-camphor ( ,11.4 m p > » 

b P i8 bh"'"- formed from siulinm-c.implior or cainjihor-macn. >iiini 
bromid(‘ and formic (‘stcr, .is ua-ll as bv the action of sdiiiiim 
tin-th\lat«* frc'e from .ilcohol upon a-moiioh.ilogcn .md diliili^i 11 
camplior (l>. 37, . the o.w nn tlu lein -c amphor is ,1 apin.' 

.n id ; methyl ether (b,„ll,,()) :( ll()( li ,, m.j). *|o . !> p. , acetate 
(bi„ll, 4 n) ;(H()( ()< llj. m p. t>; , b.p. -<»,> . '^tli Ih 1,, chloro* 
methylene-camphor i< ,^ 11 ,^ 0 ) ;( IK I. b j) „ mb m geneiat(<i: wnli 
broiniin' and iodine m iieiitr.il solution we obt.iin bromo and umIh- 
formyl-camphor. imp. .^1 .ind iiS resjirc ti\ civ. With nascent |im!>s1( 
acid We obtain tin* c\ .tin»-h\ drin lb m.p. ijj , uliidi, 

on boding with actn* anhvdridc*, \ ields oyano-methylene-camphor 
(b,olf,,f )) : blft m p. .p* . b.p. , the nitrile of camphor- 

mcthylene-carboxyllc acid (b,oH,/)i ; ( IK ojl, m p 10 1 (.\ 281, ; •') 

n\' rc'ductioii (cf tin* fornn l-c .imphors with sodium .md alt diie! we 
obtain two stereo isomc rn camphyl-glycolsc.lt,^ cis-glycol, 

m.p. .S7 , trans-glycol, imp. JtS . K.MnO^ o.xidiscs the tiaii- cKoil 
info fr Ills ficcrneol ( arboxvhe .n id, while* the < is glvcol pittbahh uitli 
inte rim (bate fccrmation of tin- < is borm-ol c .irbox\ lie ac id, w lndi 
att.ic ke el b\ vo ids ( .imph<»ric .n id (A. 366 , oj). 

The* homol<»gon> ac vl-< . imphors ^^^**^*^ (dc-^nietfepii 

forms: and ^'btained from (ainpiiei 

magnesium bromide with fatty-.n id c'sK is. c hlorides, ,md .mli\<iiid(>, 
in who fi c ase die .imjdioiivl alkvl-< .irbinols (b,^|f,j())j( t()l!|.\lk 
as internn'iliate produc ts (K. 36 , ..’bO; ; 37, 7bj) ; or b\* the at timi d 
alkyl rnagnesinm c omjHmnd*. ii|M(n < vano-c ampiior (t . I'lo^c I i 

Acetyl-, proplonyl-, butyryl-, l-valeryl-camphor, I) p ,, n'' . f '» hh 

i.|t i.pM'. Benzoyl-camphor, two forms, m.p. , m p 

res{>c*( livi-ly, is .also formed from sodium < .irnphor with bei)/o\ I clileii'it 
in toluol (< KK) {, I. 2 ph 458). 

lU' tin* c ondeiis.ition of camphor niagnesium bromide, with 1 < ' 
hyde.s and ke tones m e-tlier, \v»* obt.iin se condary and terli nv 
some- of wfm h split olf w.ifer ; oamphoryl-methyl-carbinol (< , 

(f>H)f If,, b p. 22 // \ IS formeil from cam|)lior-magn( siuin 

with acctaldehyele in small ejuantilies, top*ther with 
From fH-nzalelehyde- and camphor-magm^sium bromide' we oiil\ " ' ^ 
l>enzovl-( amplior. From sodinnw.amphor and lK'nzaldehy<l'' " ' | 

benzylideoe-eainphor (< ,ol*,40)('H(vL ni.p. qO\ which is also toin ' 
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hv mliK'tion of l)cnz()vl-r:iini.li(.r. :nu\ whirl,, (ui further n ciiu tion 
viclds l)en/,yl-e:iiu|)h()r Il 3 ij.S , and is sj)!!! up 

In lieating with HBr to benzylidene-campholic acid 

• 'COOH ; 

their aruinatie akh'livdes rondense, like henzaldelivdes, with sodium- 
(.iinphor (( . ipoi, II. I'mni (( lol I ,:/>). with acetone we 

obtain camphoryl-dimethyl-carbinol (< K,Ii,,Oj( (()ii,(( „i p 
b.p. JIO' 215 '’. whicli. on Ix.iliuK with dilute siilpliurir aVid, vields 
iso-propylidene-camphor < (t 20^' ; cam- 

phoryl-diphenyl-carblnol (h (OHpt n,,p. 

(( ,„lIi4())MgHr with l)en/.o-plu*none (11 36 , 2<>27).' 

With oxalic ester and scnliuni ethylate, camphor condenses to 
camphor-oxalic acid ^ m.p. ns . fn.ni whi( h a number 

of derivatives liave been prepaO'd (( . k^m,. 1 . H r m • 

ma.s, i. 1182). . ' ’ ■ ■ ’ 

Bn^kni R{n^-f^f<uiiu/s vf (\nnphot'. Th, >) 4 ittui<: uj...f the camphor- 
riii.it ‘>\>tt‘m ('an take place in two w.t\ s 1,1 ii- tir-l |.h;!M- in one wav 
the bridge group ( 11, ( ( Il;i of (amph(n. whidi k al\\a\s in a strong 
-t.ite of strain. “ rises up.” On the dtlier hand, the splitting may take 
place at the keto-grouj) of (amplu»r. in win. h case deri\ aliV( s ef tlie 
5-iiieinl)ered cami)lio(cane-ring (ontain.d m (ainphor are f.irm.al 
299 , it>2). h.xamples <4 the form.-r kind are shown bv the 
transformations of camph(»r into < vniol, . ar\a. nd. and carveiioue ; 


C.iiiij^hor 


(II, (H (II, 
( H/CH, I 
ClI, C'p'llj) ( 0 


( n,( IK ir, 

( 11, (■ (11 

( 11 , ( H.a ii^uo 


( arvoiiono. 


An analogous naiction is the transformaticn <4 < amptlior-ipiinoiu* 
by fuming sulphuric acid (cp. llu^ splitting up .4 . atone and iiinene 

above,) 

llie second grou[> of disinti'gratious i ()mpri<es the transformations 
(* tamphor into camptudii' ai id, ( amphoh tiu a. id, and ( amphoric 
arid. 


(a) Camphollc acid (dii,* 1 * ^'*7 (active). m,j». i. () (in- 

^<^ti\( is, foinied l)y lieatmg camplior-boi in cl <•! iso l-oi neol with 1 aiisiic 
P<'tash to 250 280 (H. K. 37^' • ' io'*o. 1 I5('2b In' boiling 
'"t 1 nitiic acid it is oxidised t<» camjdior-. amplnMic .u ni and cam- 
pioionic |jp 27 j -^^2) ; on t)ic other hand. < ampholn' acid can 

} from camjilioric acid bv rcdin ing ( amjduuic anludride 

a ( ainj)|n)li(le, ojiverting the latter with II Hr into bromo campliohc 
Anl a I "ifh /inc dust to 50 'o 4 itioo. 1 . l.o;). 

A ^ ** P- . 5 ' 8 " (inactive), m.p. (»«) pna« live). Chloride, b.j). 222 , 
heating with Pj(b into lit 1. ( O, and campholeiu'. 
7^> (active) and (io ‘ (inat live). 

(' niidts at 72'’ and Nuls ,tt 21S . ll vields i\inipl;ohtfni>u\ 

alkairV, 210", ujH)n redinti(»n. Hromirn- and caustic 

'vhi 1 * the aniid(‘ to caw/>/»cA 7 -i 3 e-c\'.m.//c. boiling at .:orb from 

35(, y, 26 , K, 21 ; 27 , R. t2f>). Iso-camphollc acid, H 29 , K. 
' amphor ring in <'aniphor-o\ime l an be vciv l asily l upfurt d 
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by mineral acids, the products being a- and ^-campholenc-nitnlo 
iso-ainiiio-camphor, and dihydro'campliolene-lactone. 

CH,-CH CH, 

a-CamphoIenic acid | >t^'(CH3),| boils at 25b , i(, 

I'll C-_(H3 cooh 

specitic gravity cipials o ()(>„' It is optically active, iin i i;i.:s 

Th(‘ nitriU’, b.p. J2t)\ nf this acid is produced with water exit wh n 
dilute sulphuric ai id or acetyl chloridt* ac ts upon camphor-o\iiiii , 
The reduction of the nitrile produces u camphylamine C,q11,,.\ii, 
lioiling at 103'. Alcoholic potash saponilies it to a-camphoimiul 
melting at i jo'’. which with alkali hvpobromite gives the lower In mid 
lijgue of camphylamine, a-amldo-campholene I gllijNHj, l),p, i,s^ 
(( . 11- and on furtin-r saponilication camj)holeni( amd 

The latter is oxidised b\ potassium p« rmanganate to : 

a-Dioxy-hydro-campholenIc acid < 911,3(011)^ OJl, mt ltin - u 
i-Pl . ‘I ketonic aeid, I-plnonic add, whii h alfords dei'onijinsitidii 
proilucts similar to those of the like-named oxidation |iiti(lii(i d| 
j)iin ii(‘. ( hroinic' acid oxidisis a-campholene- or diludio -iidw- 

(am[)hol(‘mc acid to lso*keto«camphoric acid ^ 10^ ' i«^b * ^ * i * * * 

( (('If3)/lf(( lldOOlI).,. and, evi-ntuallv, to Iso-camphoronic acid 
('OjH.l irif^i/lfd Il/ooin., (A. 289 , Ui , c. II. .S;m, mp 
t (Uicentr.ited sulpliurn acid, when warmed with the l itt-r 
ixxly, sets free* ( (), and terp<‘nvli<’ ac id results (H. 29 , 3,o*>b). 

t am[)holenic ac icl i> stable in tin* prescaic (> of alkalie s, hut m i<h 
lrans|x»e it m a {hm uliar manner (('//. //g. 1900, .H3H) into 

CH.-C €H, 

1 

ai,~<:.(r ifal/ooH 

)i-€amphoienic acid, melting at 32’ and Ixuling at 213', i" 
optic alb. inactive*. Its nitrile, Ixjiiing at 220 ' 2 )o . is juoduc t d in t!i'' 

ac tion cii -xtrongc-r ac ids (c emc enlratecl HI) upon camphor-oxiiin li i-' 

ncluced t<» ^-camphylamine, me lting at nif, wine h mav lx- siiii niiici 
te) an umidc, melting at Sh‘. Idtassium pTmanganate ovdiMS 
^-camphecle-nie a< iei to a diliv‘lre>xv acid, melting at i-tt* ', aiicl with it 
an eiily acid which re-adily changes to iso-camphoronc < glfi/), Ixuliijfj 
at 217 '. ( hreunie, acid oxielis« s tlie / 3 -ae id to y-acetyl-lso-capronlc acid 

( (rild/Hjt HjCOOII, melting at 4^. Further oMclitinn 

lesids to a dee f)m|K)sitie>n into a elime’tlivl-giutarir aciel and a eliiii'di\ 
sue cinic acid. The same fie< om|K>sition prfKiiirts are* obtain'd ii"n' 
iso-rarnphorone (H. 30 , 242). Tin* conversion of amplmle iu'^n h . 
when he ate-d with bromine, into i, j, 4-xyIyl-acetic aciel (b 29 , 

64 5) is |M'( uliar. , ^ * 

^-Dlhydro-campholene-lactone, melting at .p>'’ " 

236', apjK-s'irs as the principal or the hy-prodiict in the de n'inp"^'’ 
tions of e amphorxexiine by strong acids, and may be- "bl nn" j 
acids from the two campholenic. acids, as well as from iso--*''"' 

( arnphor. , , 

Synthe tically, it is prepared by the action of ( HjMgl " 1 ”‘'‘ ' 

rH.CH-^CH.CO.R 

dimethl-rycln pentanone-aceiic enter (( . i<)oH, • 

CHg.CfCH,), 
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( hromic acid oxidises it to oxy-dilndro-campholenc-lactono, melting 
at 144° 30 , 404)- 

Iso-amino-camphor ( loH^ON, boiling at 254”, is formed along with 
the ])receding bodies when stronger aeids art upon camphor-oxime, 
canii>li()lenc-ainides, and nitriles. It apparently contains a primary 
amine group, and is very similar to the isunn ric amido-camphor. It 
rlianges quite readily to dihvdro-aamplioleno-lactone (P. 30 , 324). 

a-Dihydro-campholenic acid CjoilisOa. b.p.,, ibo" ; the nitrile, b.p. 
225 ' J2<S'', of this arid is obtained by luaiting the isonuTic camphor- 
iiniiie with access of air (H. 33 , lO-O)- Hy brornination, and elimina- 
tion of llPr, we obtain the ismiierie arid (( „Hi4) : t'lK OOH, m.p. 70°, 
isomeric with camj)holonir arid, and this becomes 2, 3, 3-trimethyl- 
cvdo iv-ntanone, m.p. on oxidation with K.Mn04 (f. iqoj, I. 585). 
(:h,-C(('H3) 

Campholene 1 ecu, boiling at lyi , is produced 

tii.-cicib), ' ‘ 

wlieii a- t)r, Ix'tter, /Ja ampholeiiic arid has been heated. ( arbon 
dioxide is eliminated. It is, further, hmmed from rampholir arid or 
rampliolie add <'hloride, when acted upon with Syntlietically, 

it has been obtained by the action of t'UaMgl ujaon i. i, 4-tfimethyl- 
('yrloq)t‘ntanone-5, and elimination of water from the resulting tetra- 
inethvI-c.v<'lo pentanol (('. iqO/, 11 . 2050b It is optically inactive, 
and vitdds on oxidation / 3 ^-dlmethyl-laBVullnic acid rilyCOC (1113)2 
( 11 ., (OOH, and unsym. dimethyl-surrinic acid. 

(\imphulcnc lUhromidc melts at i)f. ('amj)holene, heated with 
HI at id to 280”, Ix'comes hexahydro-pseudo-c\imol. just as /S-campho- 
lenit at id changis to xylyl-aeetic acid |B. 30 , 5()4). and camphoric acid 
to tetr ihydro-iso-xylol (lb 26 , 3053). 

An ajtparently isomeric campholene lH)iling at 137', has been 
ol)tain( (l together with carvacrol from chloro-t amphor by the action of 
/inc chloride (lb 26 , K. 4()2). 

Camphoric Acid. There are four opticallv active, and two optically 
i»at live, camphoric acids. 

COOH 

d-Camphorlc acid, ordinur\ camphonc acid CiCH,), 

(H,-- C(CH3)--gooh 

in.p. i.Sjb ia]n ■ t 407 in alcohol, is obtained In heating d-camphor, 
01' cainpholie acid, with nitric acid (A. 163 , 3,2 jb and, because it can Ih' 
niatle without great (rouble, has b<*en exhaustivih' studit'd. When it 

lit'attd alxive (he nu'l(iiig-jK>in(, or when it is tre.ittd with acetyl 
‘'^>'''n(le (A. 226 , I), it changes to its anhydride, melting at 221" and 
’f'ning at 270b Synthesis of camphor, se e alxn e. 

Py fusion with caustic [Kdash. camphoric acid changes to iso-propyl- 
a( id 1-iso camphoric acid; by oxidation with nitric 
, , . . . . , (CHjl.C CO.H 

’ ' -unphoromc acid and dinilro-capronic acid [ ‘^re 

I (^llj (- 

l''pi<v(|, while with ehromie arid the I'twliuls .ire lainphoromc 
' ‘1 '/''uethyl-succiiiic acids. Water aiul bnunine change it to cam- 
1 ^n'r at id (H. 28 , 2151). On oxidising c.amphoric acid with i^rinan- 
dib ' ' l)csides oxalic acid as a characteristic product, a 

ami'n* n'-P. lii®, which can Iv divithxl into optical 

U'd( s. On reduction with III, it yields liimethyl glutaiic 
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arid, and »ht' anlivdridr of ajS^-triinrthxl-t^Intaric’ arid, nsrinMmu 
rtliylrnr oxidr. Its formula and fonnatiou ma\- hr n'prcsciiii d ,, 
follows : — 


C'H, ( H -t’OOlI 

(Hj (''((■ Hj) rooii 


coon 

(■■< )Oll 


cn coon 
fo C(cn,), 

'C(cn:,) coon. 


1 hr distillation ol lalriinn rainplioiatr yirld> caniphoroiie 
'M' lo (li- 26, In' this nsi. tin,, ,h, ,, 

is iu>t onU .1 r\’rlir ketone toiination. hut an “ rrrrtion " oi ij,,^ 
r.imphor hndi^r ('ll ,.('.('11 I'lir constitution of rainphnioiie, iim 
dediin'd from the oxnlation pnulnrt^, i'> roiilinnrd 1)\- its 
from J-nu thvhr\s lo p« nt.inonr ainl arrtoue, with sodium t ili'J iii' 
(( . l<<oo, I . tui.j). .ind Its hreakmi^ up into these coin pollen Is. on h ,!iii . 
with laiistir {iota's!! (A. 331, as well as its heliaMoin itn'. iii!. 

hyilfoxv lamine, with whnli it i(i\’('s an addition jiroilnrt. camphorone- 
hydroxylamlne < glljd iiNIK >11). m.|>. uo (P>, 32, i ;}p. I;\ imIi, 
lion with sodium ami ah ohol we obtain a set iunlaiA ali olnt!, dihydro- 
camphorol and from this, with ( r(t,. we obtain dihydro- 

camphorone < 9ll„jf), h.i> i*''! ilk 37, j'<)). identK.ii .ch 

dih\dro-j)iile^enoni-. and obt. tim'd svnlhetiralK' from a iii(ili\!ii, 
iso-|)ro{)\ l adijotm acid (< . io<>N. I. 10^)). 

Tetralu'dro and hexahv dro-isox\lol are {trodmad when rainplii’iii 
arid Is heated with lu'driodir at id. 

The d < amfiliorir a< nl forms two series of at id esters ; the a-esters, 
prodiired bv the {i.irtial sajxmitii ation of the neutral esters, and i!f 
^-esters, resultiinr fn»m the partial esterification of the at ids il; 26, 
jX(li. h'or derivatives <»! ester at nls, see ( . n^)t), I. {5, 

The dlchlorlde ‘ dfu at i.jo {is unn 1 I! 23. 

R. jjtp. 

Hie diamlde < ,II||t 2Gj(NH2)2. uu*ltm^' at ip/A is lomt it d l'\ 
|)t*tassiiim b\ }H)bromite into < melting,' at j . I h''' ' 

proliablv the nreitle id an o\v-at itl (li. 27, R. .St{ j), rorresponhiii^; 

I im{)ht>-la( tom- Twt^ isomern camphor-amido-aclds. a, nip c; 
ami , l.Mo , ha\'e bet-n obtaimd from the anlmlritle \Mth afniii' ni ' 
ami fri>m iso-nitn/so t amplior with ll< 1 (Ik 29, R. nb) I hi /Hu I'l 

has beef) tibtained frou) 1 amphor imttle, with so<lmm hvdroM'!' if’ 
29, R. , ( . Iy)f, 11. See behtW for (let (im|H»Mtloll pM'inil’ 

of these ,it Ills, ^ 

The Imide tm ltinj.,' at j.pS ' and iHiiliiiK -'i 

also formed from iso futroso-camphor Ilk 20, 2 \2 A. 257, 

328, and from (amjdiorir anhv<lri(le by distillation m 1 ''"''’'j 
of Mf^. fn sul()hnrie and solution, < amphoric acid inmle is * 

lead elc' trodes to two isomeric l.u lames, caiiJphldonenek, Hu ^ 

a1orm. m p, 2 \i‘, b.p. ^ form. m.p. h.p. 

further to the base camphldln n,)jNH. m.p. , b ]> 

(H. 34, .{^74) a- and ^ ('amphidone are also formed l>v li< atinK 
chlorobvdrates of a- ami ^ amido-carnpholic acids (see beh'U). 
lattames of whir h are probably the camphidones (R- ’’ 

Nitros<>-a rarnphidone, on heating with alkali, passes m <> 
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;,iini)holi(le (H. 38 , :j 8 of)). Thio-camphoric acid imide C,llu(( S),M 1 , 
m.p. 135 ° (<-• 1910 . '■ 

* y ('O 

The methyl imide )NCH 3 , m.p. 4 o'’- 42 ^ is obtained 

{ruin silver caniplioron-imide and methyl iixlidu, as well as by heating 
mdhyl iso-imide above its melting-point (B. 29 , H. pb). 

Methyl iso-imide melting at 13 .} 4 results when 

eainphor-methyl-amino-aeid is treated with aeetvl chloride or PClg 
(B. 26 , K. b 8 S). 

Camphoryi-hydroxylamine Cgii,, -Non melt> at 225 ' (H. 27 , 

K, 8 <) It seem> to be identical with so callfd t .miphor nitro 4 )]ienol, 
ehtaiiK'd by boiling nitro-c ami)hor m ll< 1 (< . 1 - iiii. 

a-Camphor-nitrilic acid, cyuuo luunmic tHui < NdOOIl, 
melting at TSJ'", is formed when < amphor*annno-acid i> treated with 
aeeUi chloride ainl subse(pjentl\ witli .immi>iiia, or by the intiTaction 
uf aietic anhydride or IH 1 ^ and iso iiitio>o ( anij»hor ill, 29 , K. ( 131 , 

/j-Camphor-nitrilic acid, m.p. no 11 ; . from .unj'lior-anmlo- 
iu ul. On distillation of their calcium salts 0 //; isomeric ai ids bre ak 
the ring, and \ ieKl the nitrile of dinn tin 1 hejite nic and i( ll-,!./ : (. 11 , 

( il.^.l llj.CIltri fjlCN, b.p.j^ .S(^ ()o . which Is ,ilso prtKiuct (1 by 
the distillation of ( amphoin and iirmh , and i ainphor-ainido-acids 
with lime, and represents the hiwer lioinologuc of citronellic acid 
nitrile (A. 328 , d.tN). Py reduc tion with sodium .ind ahchol, a- and 
/bcainjihor-nitrilic acid .ire rc-dm cd to a- and /:! ainido-camjiholu 
mid ( ,jllnd If^N'Hzb 0011 . riic ir i hloioln diatcs, a-, imp. 248 , 
/ 3 -, imj). 215 ’ 222 ', (til lieatiiig turn into a- and amjdiidone 
‘iO, 

1 -Camphorlc acid results from the oxidation of matru aria camphor. 
It icsembh's the d vaiitUs' in evcu\ p.irthni.ii, except the rotatory 
I'uwer. 

d ’ i, -Camphoric acid, /taraco/i/t/a'Mc Wii./, nu ltmg at is 

htiini'd upon mixing alcoh«tlic solutions of e(|umioh c iil.u (|u.iniilics 
"Id ,md b(am|)horic acids (ib 23 , l\. 22 ci 

d-Iso-camphoric acid, </ < jv-.buM.s c.oe/'O rn .n.-a, me lting at i;'r, 
'I „ i ,jS', may be' pic'parc'cj b\ hc .itmg 1 « amjtlioM* ac id with 
'''det, or, bc-tler, with a mixture of gl.u lal acetic acid and bydro- 
'^"lic at id, which jrrodiices some de'xtiac ' iso c .nujtlie'ru aciil. It 
does Hot form a re.il anhydride, l^'iie a' e .111 be- casilx scj>ai.itcii by means 
"f .K e-ic^ l chloride from the l-eainplntric ai id. 

I-Iso-caraphorio acid, fa ,, 4 S . is editame-d fnem Ixtth d- 
''"'tphoric a, it) ^,,4 chloride. 

'd ! i;*Iso-camphoric acid, Im'lting at I <11 , lemilts from (he union 
*’ d aiul l-iso camphoric ac ids. \Mi< 11 tin v aie- iH-ati'd tin- coiic- 
^I""'dnig camphoric anhydiid('s aie piodmad (H 27 , 2001 b l p, !> 29 , 
7 "". for the' crvstal forms of the campln*ii« a< nP. 

CM, -((COjlIl.C) 

Camphanic acid I ciijCcn, , mc'ltmg .it 201 , is etbt aim'd 
„i, , ,, , CH,-C(CH,)-0> ^ , 

(hr ^‘ronu) camphoric anhvdtidi' with w.ite i. Nunc and 

acids oxidija: it to camphoruiiic acui. Hy distillation cam- 
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phallic acid loses carbon dioxide, and becomes camplio-lactoiK aihi 
lauronolic acid (A. 227 , i). Cp. B. 29 , K. 772, H(>i, for additi()ii;i| 
bromo- and oxy-camphoric acids. 

On the breaking np of camphanic acid nitrile to canijihonoiiii i,i,j 
a 2, J, ytriniethyl-cvclo-pontanone-^carboxvlic acid, see ( . i(,oi 
II. ijo8. 

CH--C.CO,H 

Dehydro-camphoric acid | cHjCch, , m.p. 202 ' je;, 
ch,-T:(ch3)co,h 

obtained by heating chloro- and broino-cainphoric acid ('stu with 
(juinolin or diethyl-aniline, and siibsc(|uent saixinilication. It d,,,^ 
not itself form an anhydride, but, on distillation, it shilt. tin 
double link, and passes into the anhydride of iso-dehydio ( uiipli,,!!, 
acid (acid, m.p. I7S'’-I7()''' ; anhydride, m.p. 182''- I.auiniinlK 
acid (see below) is also produced, with elimination of (O, H 
35 , 1286). 

On treating the two camphor-amido-aciils with bromine ami alk.ili, 
two isomeric amino-acids ari‘ produced: a - <'amphnr - aiiiKhi Kni 
yields amlno-dlhydro-lauronollc acid, and ^-camphor-ainid'-ni.i, 
amlno-dihydro-a-campholytic acid : 


Ul, CIKONH, (H,- ( IINH, (.M, CIImhiM ( II, < II i ni! 

><-(1 II,), ><an,i, >M' n,>, ^ > ii., 

in,,t i( n,) e<x)M < ii,< a u, < iK»n i h.< u n,i m>nii, ui,.< ,i 11 , mi, 


Amino-dihvflro-lauronolic add («ilso called amnoliiuri'nu mu'w, 
treated with acetii' anhydride, giv« s a lactame t ,n,, tin 

nitroso-comjxnind of whh h, on Ixullng with |x»ta.sh, forms Miiia hiih 
penmds which include the corres|>onding hu tone, dihydro-lauro- 
.0 

lactone C.Hu; ! . ni p. ^2' (B. 35 , 1291 ; C. kkio, 1 . mov Hie 
CO 

amino-dihydro-a-campholvtic acid, which can also be forimd fnni 
camphoric acid chlorimide, with sodium ahoholate, also Mrl'd a 

lactanu* and. in the same wav, a latt<'ne C,n,«- dihydro- 

o 


campholyto-lactone, m ji. iib^ (A 314 , J92). 

CH CM , 

Lauronolic acid t /<•(< »,), (also (ailed y/aa;"/; . ■ 

CH, W(Cn,)--C<KJH 

or iillo lampholyttc tiiid) is fomied from amino dil)\dii» l i ii 'H 'li' 
acid with nitrous ai id, and from dehydro-camphoric and, b\ 
off ( (),. By oxidation in KMn()| or nitric arid, and splittii'C 
double link, it yields camphoronic acid (s<‘(‘ Ix low). 

CH,-C.CH, 

Iso-Iauronolle acid > C.cii, 

CH, -CfCHajCOdl 

(t(td) is formed from rampham< arid by distillation, and fi">'i I i"iii"^ 

r%mpliorir anhydride with Mxla On Uulmg with IK I, 

an»l iso lanronolir aud give the same y^net^tne, Iso-dlhydro-liut^ 

' Qt , . 

lactone (formerly called campho lacUme) C,H„/ 1 , m I> ’ 

( I » 83 , 

meric with the dihvdro-lauro- lactone (B. 85 , 1290: 7 P^- ' '' *■' 
400). 


(?) (Woringer’s / 



CAMPHANJ-: GKOUP 


543 

140', is forijKjd 


CH, CH— €OOH 

a-CamphoIytlc acid I ;<:(cn3), j, 

CH C(CH 3 ) 

iji the action of nitrous acid noun 
acid (see above) (besides oxy-dihydro-camnhnii/n 
am, iTi.p. and its lactone, in.p. ij) 
the potassium salt of a-carnphorn.iethv l. snT ic ^ 
with nitric acid, a-campliolvtic acid is ovidk.J / 1’ 

I, Ik >tid «KIII.< |(I1J,('|||IIKI|||:, mj,;i I 

«“ « « '»'»|.L|, ik' !' i' 

1 / I X • n C— CO,H 

acid (sec above), into )3-canipholytic acid ern 

■ , m.p. 

(fiirnuTly callod is.)-/«i(rono/iV «f,,/|. It is' fomk/kV’ < . ■ 

-I- "btain,..! I,y hoatiiiK sulpho'c'unpliv;;: a, i.U ^ C “ 

(nan /J-cainpholylic an<l. T|„. ^-ca , , , i 
( ■'torn, aiul is therefore op,i.aM h ,0 , 
diromiraeid it vields, like ampholein'e ,ei,l' dim.Ilh"ril 

acelyl-capronlo acid < ir,('0( (Cl ,,i,( n , i| ^ ™®'M-hexanonic or 

Jiaric acid (..|. C/t. /-/,y^. 7, Is. ^ I X" u, .s'!';' 

mtegratioi, of dihydro.a. and .^-caniphoK n' Vid ’io , 

-,,,,.,-linnethyl-cvd^x^ see C. 1|, ,,,3 . 

Iso-lauroiene j ^CCH, 

, ,, C:{CH,), 

a;'h:,rl''c|TM'n’r " I'- I'nen oht, In 

l"■w.'nni.■ aed Xn 1? .‘f •■'-"ko With KMnO,. dniuHivl- 

‘‘"■''1 ■ I'io ,,! ?( • p ■" Vr' " ^ .u 1.1. \V„h 

^'■("Me iMiin! „ , : hvdroc.n 1.0ns. a 

11,1. I, p ,p,u * ‘•*”]P*“’‘‘ ^-campholyto-melhyl-ketone CJf,, 

"itii /iiic nirtiuV'u 'bh.jidt .4 /? t .uiiphcK tic 

haurolene' H^^^ ' 

0. hp- .IS feiined l.\ heat- 

»' ■•■niiio’ lauroioni'^dd7.‘7 'T';""! '>""'—ni|>oi...d 

uiroionic acid lactame. !>>• bulling witli soda (( . ipon. II. 

■""I'linii,- ' n ’ Ike action of snlphmn ' acid njnm 

‘"‘"K with sfKh ‘ ** 'banKess to p’-i anipholvlit' .icid ; on 

dd. •» h)rnu<i. ( ti- and /^camphylic 


and 

28;. 


b.p. 108 ; is htrnifd un hratiiic' iso- 


thc 


fii 


‘^I’nnV’' >«<•' 

'nil aninlnnt»» J- 

3 h() ; 

smiMiti-cainpnync acul witli 
» It Changes into tlic so-c\dlcd camphorylic acid 


f*‘l^"niainalcnm rcspaiivelv. Hie funner is reduced bv 

'■ 3 k(' : I(KH “■'^•""pkolvlic acid (see above, and C. looi, 

Pwinauganjjj s'dpko-cainpln lie acid with 
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CigHjoO,, a dikctocarboxylic add (C. 1899, 1 . 931), and ui)on oxidati.,,, 
with nitric acid it yields sulpho-iso-proj)yl-siiccinic acid and dina (hvi- 
maJonic acid (B. 26 , 2044). 

CB,— CH — CH, 

a-Camphollde melting' at 2 id', is fornud m 

CH, C(CH3).a) 

the reduction of cainpln^ric anhydride with alcohol and sodium, )ii.t 
as phthalide is obtained from phthalic anhydride ( 1 C 29 , R. jji, jss) 
Also liy heating nitroso-a-cain]>liidone with alkali, and by cxidisiii^ 
camphor with Caro’s acid (B. 32 , 3(>3o). With BClj the lactoiu -iv,s 
chloro-camphollc acid chloride ( dl4{f I l./ l)( ( H I. m.p. 21 , 1> p , ] ; . 
by treatment with HBr. bromo-camphollc add C„H,,(( IlJCjn k m 
m.p. i;; with drcoinposition. which, by reduction, passes iuti, 1 im! 

idiolic acid. and. with BC'lj. into bromo-camphollc acid chloride, m p 
J 7 . I' 15 m; ; /i-campholide c,h„ o, m.p. ji,, , ,, 

in small .juantitv bv rrduction of camphoric acid /^-incthvl csni uith 
Na and ah cliol ((.'. k^oO. I. 43 ; , p. B. 40, .| 3 i i). 1 >ialkyl-a-( amp'lM lnits, 
like dimethyl- and diethvl-a-( amphohde, b.]).,„ i.|() and ni.i'. ;s .n, 
obtained by tlie ai tion i>f alkyl-inagiu-siuin haloids upon (amplinn, 
.leid t sti r, or ('am|dioric .inlnalnde. In the latter case tlun ,10 h',- 
jt'kIu' ts in tlu' shajie nf the e<.rn s|)nuding t anipholi<les ; diiiu tli\ l-^C 
cainpholide, m.p. .s.| (C. lb .|C;). 

CH, - CH ( (.)( )H 
' C(( 11, , 

Carboxyl-apo-camphorlc acid, ( n/cH, c ( non , in-hui,' 

Cool! 

jni, , m juodiurd in the oxidation of ('ampheiie with 
nitiK a'ud. It f(ams .m anhxdtuU- «! u/ when it o he.itrd, I'lii up 
203 . It '''doerpn ntly splits < 4 t (( >2 .mil passes into llu anh\di iii( "I : 

( H, ( H ( ( )oll 

Apo-camphoric acid, M/m/'/m /uM-.n n/ cu 11,1. nidtini,' 

( H, (1! (ooil 

at jn ) , whil h Is also formed bv o,\idi^in|.t feiicln'iie with iiiiin a< id 
It 1-. svnthen>e<l bv a series of suital)le rolm tions from dilo !"■,lp||- 
(ainplioiu ,,<1(1 (i p. '^v^tllesls of i amphor) and obt. lined m .1 o>- ni'l 
a tram- form (m.p. 20. p and ii^o nspei lively). The anli\diiiie <'1 
the former im lts at 173 (.\. 368 , 12^). In aceordaiue with ii ' pvnc 
inetrii al forrmfla, apu-eamirhori* ai id is optii ally iiiaetive. 

C’dC(((pc4H,i, 

d-Camphoryl-malonlc acid ester ( ,h„ >0 , m i> 

CO 

10 ^47 . bv the action of Na-maloiiic c*ster upon ramph"iii .ni'i 
(hloride b\ 257 , Zij^). Similar («»m[)ounds ari' obtaiin'l I’v 
trariiform.ition of ihloro- and luorno-c ampholic acid dih'ii'l' 

Nn - m donie methvl esfer, whii h gives, Imsides li.ihgi n 

^ « (M'Hmo/ H,n' an este r free fioiii lohs'i'^ 

^ r I J* ^ ^ lb)i *(''), m.p. 79 ' (R. Ansdmtz). Otlu oHo h 
behaves analogorisiv to eamphorir arid (B. 29 , R. 175 . 77.1 i ^ ’ 

d-Homo-camphorlo add, hydro xy-campho<iirln<\\l^^ 



- Inmellnl - l,k.nh,illyl,c acid 
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/CHj.COOH , . 

C.H..\co H ■ •■'t 2 . is pro, luce, 1 when cyano-camphor is 

boiled With aqueous caustic potash Its v •/ • t 

ing campholhle wi«i potassium evani,],. (it 29 if ^88)"”^ r " 

is obtained on heating calcium liomo-eampl,„r-,te in 

dioxide. ^ ^ e.urrent of carbon 

d-Hydro-camphoryl-acetlc acid ( ^ h* ^h..co,h 

i,v, pi, ,„i,, ";;7 “ 

d-Hydro-camphoryl-malonlc acid < .h„ < hk o.h), 

.;S=, is obtained bv the re, In,., ion of eamnli.' rvl 

301). <^'niij)tw,ni-nial,mi(: ester (A. 257, 

Caraphoronlc acid 

(CH3),C C(C}I3}-(II^ 

(‘0011 (!ooh cViiiH >" tlie oxidation of ramiihoric 

aa,i lanr.Mi.dicati.l.an.tiamidndn.oulwuh nitn, a, i.l 
o-ind f Uf 

ami broni-acetie ester. ,,re , ond,'io,',l bv o„ , b 
glularlc ester COOK.t H .( it iHi« ll u ,( h ! t Ikh^^T' f 
volts ,mo the ester of tl,,' /io hl!'r, '.'f I , ‘i' ,( f ‘ 

In; pot.issmm cyanide to th, iste, of do vino. 'a'V '' ' 1' V 
-icid, the iimnonitrile <-f (' uin>li<>ifriii' f 

pli'^rnnir acids have th.- rntm..,, ^ ^ 

(1 • I. 2,j.S ; A, 302, 5p ^ ‘'n.kii.al camphoric acids 

v'>esfuuon7, and m tl„. ,f, terinm.u.o,, of the 

">nvtTt<;d })V l)roniin.‘ int " V‘* - "f the latter IS 

"f 'instal>l,> o.^v, „„f P'' ' .'“i 

'""Cl similar trei'linent ' ■I’ti*'; 'Mm. 

"1 -'18 un ■ •' "''■•"'-'■■.'■m 'em' .1.1,/, melting 

'"'•Cvi-Mieci m ;; i"'''- t'" -uo ttc 

, C^mphoranlc ac d ( lih'r i'n'r '"'f ' ' ’ tl 

.10(1 (i ■ •ift.K ‘ '‘^''‘^^thvl-uccimc acid and 

(Pinatdy i onunuimated In j. Hudti 




^hunphoranic acul 


Fenehonr ' “ 


( oon 

fPHjq0~CH,(li,K'e)OH 
InmcthylMKcinK acid. 


I Ctf, , 
.'"r-OtfbftO 


VfC",). 


, ,, * I A’-. 29 , I in), m.p. tl'. b.p. 

"j.r. I) . ,' to ' ' 

’'"hirall'y in'VwnT'*" R.''‘"’'Cv "’'Mi’S (*<) mm.). n„ topi 500. iHcurs 

Voj _ j| Kotom* is most like canqdi.u ui its behaviour. 
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d-Fenchone was discovered in 1890 by Wallach and Hartmann m 
fennel oil, while Menchone was found in 1892 by VV'allach, together with 
pinene and tiiujone or tanacetone, in the oil of thuja. Potassium jiti- 
manganate oxidises it to dimethyl-malonic acid, acetic acid, and dxalir 
acid, while ])rolonge<l heating with concentrated acid oxidisis u to 
dimethyl-tricarballylic acid, dirnethyl-malonic acid, amf is()-canii)ti(ii(). 
nic. acid (C. 1899. 1 . 285). On reduction, it reverses its ()i)tical rointmn 
ami passes into d- and 1-fenchyl alcohol respectively, and (t ik lion,, 
pinacone, m.p. 97". On heating with fenchone yields w;;,)/ 
probably with previous transposition ; under the action of stmiii; 
sulphuric acid it is transformed into uielyl-xylol CHaf O.t,!! > j 
(('Halo (C. 1899. II. 1120). Fenchone does not combine with 
bisulphite or plienyl-hvdrazin. and forms no oxy-methylene coiii)m,iiii,j 
W ith sodium and ('( )j we obtain a- and /^-fencho-carboxylic acid ( ,„11,.(1 
(COOH), m.i). 142 and 77 respecti\ely. These seem to lu o-nw- 
acids (A. 3(X), 2114). With bromine, fenchone, at loo , - in iiin. 

bromo-fenchnne ( ioH,5<>Hr, b.p.,,^ 141 134 , while with plmd|,i,, 

chloro-bromide, it yields tribromo-b-nchane ( loHj^Hra (Ih 33 , 
Fenchone oxime (',(, 11 ,^ : NOH. m.p. i<>5 (active). 15(1 (martiw hp, 
240 . Fenchone seml-carbazone, m p. 183 (active), 172 (im i vi 
Bv heating with caustic i)otash to 23<» , or by tin* action of -dnnr 
amide, feiicliotie, like camphor and camplu'nilom*, is spht np uum 
fenchoUc acid, i-ttu'thvl - / /,/ 

(‘H^ , m.p. 1'# , b.p.,; 152 , whu h has abo I r 1; ,,1,- 

( H, ( i( H,,( (>,11 

tamed svntheticallv (F. i9o<), II. 212). ( hloiide, b.p.,5 loo , .iinnlt, 

m.p. 94 (.\. 369, 71 ). u-FenchoIenlc add ( ^Hj^t (K)H. h jn: i 1 i' 
255 . and /:l-fencholenic acid ( »H,j.( (K)H, imj). 73 , b p. jo n, 
formed by s.iponifviiig their nitriles, a-nitrile, b.p, 212 . /i-nitiii' t'p 
218 . \vhi< h art' obtained together <ui boding fenchone o.xime uitii hilnto 
siilphurir a( id (('. i89<), II. 115). riiey have not hitherto bet n tli iiis"! 
one into the tulu-r, ami are thereft*re m»t mutually H'lattil hk' n- nui 
^-carnpholeiiic at id. Itoth at ids bectune lactones on in. it me 'Viili 
com antratetl Milphuric a< itl ; oxy -dlhydro- a -fencholenic lactone 
r,oH,,,Oj. imp. 78 , ami oxy-dlhydro-^-fenchoIenlc lactone, m i 
|H. 39 , 2853,). the hitter being found als<) in the o\id.iti"n j i diiih 
of fern hyl aleohol. ;\ third isonierie acid (\i I,j( ()( )l 1. y-fencholenic 
acid, b.p.,,, 14b , easily parsing into the a-form, is jirodncci! on h* lUi's 
bromo-fem hone with alcoholic ])otash (B. 40 , 4^2). 

Iso>(enchone ( ,oH„0, b.p, 201, is fonmal by oxidate m t im- 
feiwbvl alt ohol with chromic acid. Oxime, m.i» 82 (.uii. e (1) 
(inactive), easily substituted with bromine, forming nion'To in-im 
fem.htjfie, rn.p. V ■ heating with caustit ptitash it is pin 'ip le ' 

Iso-fenchoUc add m.|). .34’ ; amide, m.}). f)<) 'fid 

with KMn(||. a <lirarl)oxyli( acid is formctl, Iso-fencho-camphor^ 

^ m.p. (active), 175'^ (inactive) (A. 362 , 194 i 369 , 'pl 

I). SkmjI I-IEKPKNE AND Pol.V-TEHri:M: (»!<'»' <’ 

The ter penes have the r.omptisitum ( ijUji y" 

iated to the terpenei* profrer in a manner similar to the hcini 
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i^oi)rene. The sesqui-terpenes are widespread among the ethereal oils. 
Some 70 have been traced hitherto, bnt many of these may be identical. 
They are slightly coloured, rather viscous oils, boiling between 250 ' and 
280', of a feeble and rather unpleasant odour, and many of them rc- 
sinify easily, like the terpenes. On the b.isis of their molecular refrac- 
tion, and othei* physical and chemic al proiiertios, we may distinguish 
trebly unsaturated monocyclic, doubly unsaturated bicyciic, and singly 
unsaturated tricyclic sesrpii-terpenes. A jirobably alijihatic sesqui- 
terpene has been hnmd in Ceylon citronella nil (C. iSqo, fl. ,s,So), i)ut 
completely s;iturated teti acyclic se>qui-terp(n*-s are unknown. As 
fr(jm the terpenes proper, so fnnn the ses<|ui-teri)eiie->, o.xygenated 
compounds of the com])osition and are derivable, 

called sesqui-terpene alcolnds, and ^e'^(pu-terJ)eIle camj.ihors, which 
are distinguished from the terpene> tlnniseives l)y geiierallv jKissessing 
a great power of crystallisation. Practieally nnthmg i-^ kimwii of the 
constitution of the ses<pn-terpenes. Man\' of them eont.iin, perhai)s, 
hydrated naphthalin rings (H. 36 , With hah'gcu hvdrides 

NOd.NjO^, and NjUi they sometnne^ form '-aMlv erv'ta’.liniig deriva- 
tive^, wliich may serve f(tr their >e]iaratinn .ind eliara('ten>aiinii. In 
tlie fnliowing wo enumerate some of the mo>t imj'ort.int representa- 
tives of this group. 

Cadinene, b.^). 270', 1 ),^ 0-921 a';. e)S-5(. . m hmnd in many 

ellierial (»ils, such as Olium (ailtnum, cubebene oil, -andal-uood oii, 
angostura bark oil (C. iSqb, II. t>oo : looo, I, cS^s). 

With IICI it yields a dichl'uohydrate, in i». ii.'' .from wliich. by 
heating with aniline (»r sodium .icetate, cadinene can be legeneratcd 
(A. 238 , S.| ; C. 190S, II, 1454). 

Caryo-phyllene, l>.p.2o . iCn. '■•o'-;,. tound m eai nation and 

("paiva oil. It probalilv consists of two i-omriK livdiiH ailHUis, the 
eptuallv inactive caro-phyllene found 111 Imp oil ( /, pr. Ch. j. 83, 
4''j), iiitruso-chloride, m,]). 177 , and the .ieti\e ^‘^-carvo-iihyllene, 
nitroso-chloiide, m.p. 159 ; nitro-ite. 14u.' madle^, m p. 115 : dichloio- 
hydi<ite, m,[). 70' (C. i>^99, n. iiio). iW hydi.ition with glacial acetic 
laid and Miljihuric acid we obtain caryo-phyllene hydrate t YsH.Wb 
111.]). 93 , from which, by elimination of w.itu. a j)iobablv tru vclic 
liydmc.nbon isomeric witii caryo-phyllene, m obtained yX. 271, 

-'ll : 369 , 41 ; H. 42 , io(>2). 

a-Santalene, b.p.g ii.s - 120 , l)J^, <>•>0'' 4. n i pii and ^santalene, 
123 127 ', 0‘vS92, Up 1.^042. ai> Cl. lit. lined m the Inst di-s- 

tillate of sandal-wood oil; the former m piolctblv a tr.cxeh' . and tlio 
hutei a bicychc, ses(pii-terpeiu*. ()n oxidation wiih o/i iie the u-santa- 
k'lie yi' lds tric\Tlo-ek-s;intalic acid P *''' ■ 

j'liiitaleiie hicyclo-ek-santalic acid m p. i*-} , abo obtained 

'A diMiiti'gratmg santaloi (U. 40 , 4421). 

, Zinglberene, b.p.ji i(>o'\ I),j, 0-8741. n,, 1-40409. p* > • 

1^ ] ‘''‘tamed in ginger oil. Nitroso-cldonde, m p. 07 ; dichloro- 
"ydnite. m.p. i 99'^(C\ 19^, n. I22(.). 

^alipene is the name of a tlextro-tadatory M>»pu-tcipeiu’ obtained 
die oil of angostura bark, iutUpfd ofjh ifuiiis (U. iSrS. II. (>00). 

^aaH,4(.), b.p.,„ i(.>i ' i(>8 . 0-974. forms tlie clnef con- 

ahlv " '■ iiibum. It prob- 

> Consists of a mixture of two unssituratcd primary aKadiols, the 
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tricyclic a-santalol and the bicyclic jS-santalol. a-Santalol \i,!,|, 
on oxidation with KMnOj or ozone tri-cyclo-ck-santalic acid. Adds 
convert a-.^antalol and its derivatives into isonierii', and, jiioh.diiv 
bicyclic coniponnds (H. 40 , 1120). 

* Patchouli alcohol in.p. 5()', separates ont from p.itdi iiii 

oil in ciy>tals (A. 279 , 394 ; C. 1904, 1 . 12^)5). 

Cedrol f i5fl26(h ni.p. 874 ja],, I 9' 31', from cediU-wiMid nd 
Jun ipt-ni s viri^in ia na . 

The diterpenes C20II32 polyterpenes (( are yellow, m. ,(1 
oils, boiling above 300 , volatilising with >teain with sonic iIiiIk il!\ 
and therefore but rart'ly encount<'red in ethereal oiN. 'Hn v .10 !, mui 
in many bal>am> and resins. Their characterisation is rcndciMi dnt!;- 
cult by the fact that they only yii'ld crvstallme addition inodiit i with 
difficulty. 

. ( lost ly lohited to the j)olytci penes is tin- cholesterin 

alrciidy disi ussed in \’ol. 1., which, from its traiisfi •rmatioii'-, ihmsI i,, 
regarded a.s a polycyclic secondary ring alcohol, with a \ in\l .d 
iso-amyl side chain. The c<»nstitution is mmplex, but is pimIm! 1'. 
follows (H. 42 , 3770) : 

(.„ „ cil,rH7ll.lb. 

’ ‘ 11 

(lloiH! (II, (II, 


Kfsins. 


llie resin, are closelv rebited to the teipem s^ and odin \\ 
in plants, and are also pisuliued l>v then oxnl.itmn in tin- .n 
natur.il, thick solutions m the cs.ential oih ami turpi ntim ' 
hiilsums , whereas the true i^um are aniorpliou., ni""!!' 

bodies. Iheir solutions in alcohol, ether, or turpentine oil., 
the ( ornmeri ial larnisfus. 

Most natur.il resms appear to loiisist of a mi.xtnie oi 
peculiar acids, the re.m acids. The alk.ihes dissohe tlniii 
rt sin st-aps, from wlm h ai ids again pre< ipitate tin- resin ai /./ > 
fusion with alkalies we obtain different ben/etie deiiv.itises fr' - 
l)hloro-glnrm, j>roto-( ate< huic acid) , and when thev an- ili'li!!' 

/.im dust thc'V vield ben/enes, n ijrhthalenes, etc. 

( olophony Is found in turpentine and, in the distill.ition o! be 
rernairm .is a fused mass. It consists prim ip.illv of abletlc acid ‘ 
(sylvic acnlj, which < an be extracted bv hot idcohol, ini'! 
leaflets, and melts at 139 (147 )• When oxidised it yield' tie 
ibo-phthaiie, and tercbic acnls. 

f>n heating with sulphur it turns into retene. It is theieli>i 
ably a U<:cahydrf>-reteru.-carboxyhe acid (('. 1904, II. 1308], 

IS closely ramnected with fnhUlik, a fossil resin, whii h has hem i" ". 
nised as perhydrr^retf*^(^ . 

(jalUpot rnrrr, from Pinus mantimii, contains plmaric add ^ ju 
which IS very similar to sylxic acid and passc-s into the l.itfci \dii m ' 
tilled in racMo, It melts at 210A The latest investigati"ii^ 
pirnaru; acid consists of thrK! isomendcs (B. 19 , 2 if)/) 

Gum lac, obtained from East India fig-trces, constitute 


iM'IUMl'’ 

nil I. lit. 
Ii '1 lllllis 

I A, lilt’ll- 

-nil lirb 
1 uitli 


1 Hill' , 


i'l" 


wll.lt 
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known as shellac wln-n This is enijiloyed in the preparatirju of 

scciling-wax and vaniishe*;. 

Amber is a fossil resin, found in {)eat-bogs. It consists of 
succinic acid, two resin acids, and a volatile oil. After fusion it 
dissolves easily in alcohol and turpeminc (.il, and serves for the 
j)i())aration of varnishes. 

To the iiiuH resifis, occurring mixed with vegetables gums, and gum 
ill the juice of plants, lx long gainb(»g(‘, euplnirhium, asahetida, india- 
riiblier, and gutta-percha. 

Caoutchouc, india-rubber, because of its \vi(h- ap].licability, is especi- 
allv iinixjrtant. It has lieen obtaineil from tropical Huphorbiace®, 
Apei inaceau etc. In Brazil it is ma<le from Siphuniu elastica, in India 
freiii heu'i ('bstud, as well as other varieties of Ficus. Purified 
(.uiutchouc has the formula When distilled it vields isoprcnc 

fdb \vhich polytuerises sj)ontaneously to caruitchouc and also 

to (lii)entene. 

Caoutchouc is therefore probablv a p"lvmeric 1, 5-dimethyl-cyclo- 
octadlene-l, 5 | ^ | . In .ucnliuce with its uiisatu- 

ratid nature, it easily al)Nnrl)S oxygen, hah gens, and nitr"U''-aci(i gas. 
Oil prolonged treatment of a bi.n/eiie sohitinu ..f ruliber with 
we ohtain yellow t rystalliiie mtrosite d dtvninjiosing at 

15^ 10..' , the formation <4 which can be ii-ed for the quantitati\-e 
iletiMuuiation of rublx r in mixturt ''. On di'-tillatioii, india-rubln'r 
vieMs, among hydioiarbous of grr.it<'r nnbcular weight, isoprene 
C,Ib, which uinh r wuious conditions, e g. on -11111)10 heating in closed 
vo-eU, paitlv jiolviin ii-es ag.iiii into riibb< r iB. 33 , , 36 , 10^7 ; 

A. 383 , 

( Hy' ( I!,(1I,(H ^ CH, i t li (li, ( 

( ii.cHji HjCt n, " ' t li. ( li. 'i H ( etc, 

lili- last rea( tion promises to lu‘ of great tidmic.il importani e fc^r 
the ai tifii i.il iirodiietioii of rubber. 

India-rubber takes up stili'bur win 11 it o ihormighlv kneaded with 
>t, nr when il is treatt'd with a mixture of I , .md ( S. tB. 27 , R. jog, 
, 5 -!. t'ei, (XU), 701, Sit) ; 29 , R. l.V'). 

lh(' jifoduct is a vulcanised lad'lx t . wlii< h continues elastic within 
■' ' 'iiisiderahh* rang*' of tempcratun'. 


Aromatic Hydrocarbons containing several Nuclei. 

IhlKSYl.-ni-NZOI.S .\N1) PoLYrHKNYI -F.\OY H Yl)KOC.\KBO\S. 

.I"st ns alkyl groups are joined to »ne .mother, or as thev ere intro- 
into lienzene and its homologues, >,> the benzene hydrogen 
•t ‘'Ills can be replaced by plienyb. bcn/vl-. and otlu'r hydro- 
ar 1(111 residues. The prtxlucts are (i).the phenyl-ben/ols, in whicli 
'cn/.ene nuclei are in immediate union ; 


'^'phoiiyl 


I’lipnyl-tolyt DiplifnvM'fnr.il 
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(2) The poly]>henyl panifVins, olt'fnis;* and arj?|ylonos, in whidi the 
benzeni' rosidiies are iu'ld tofjjcther by fatly hydrocarbons : 

Cdb C.HjX'Tb ('dbX'H rji ( 

Mil, (('dbbf'H (('.HP/' ! . i, 

cpi, (‘.n,.(‘n, ( .HiCii cji ( 

I)i{»lu'nyl- Triplu-nyl- Tctiaiihoiul- Dibenyyl Siilhcno 

methane methane methane 

In addition to tliese groiijis we liaee ; B. ihc aromatic hwim, 
h-illi coHiit‘nsctl amici. 


i Ibii Nvi -HKN/in, (iitorj*. 

I. A. Diphenyl Croup. The lir^t, or ])arent, hydroearboii . i this 
group is dij)henyl or i^lu nvl-benzol. 

Diphenyl, phcnyl-hcnzol, biphenyl ( (jHj.CJIi. melting at ;i .iinl 
boiling at 254'. is present in slight amount in coal-tar. It i^ Ininin! 
(i) upon conducting ben/ene vajiours througli tidies lieated tn ivTu ss 
(Berthclot, /./. ( h.. iSh(). 707 ; B. 9,547 • 230 , 5) ; (2) in the ariihn 

of sodium upon tlu' solution of liromo-benzol in ether or Ixii/rn, 
higher conden->ed hydrocarbons being producetl at the saiiir timr 
(Fittig, A. 121 , pTd ; B. 29 , 115) -or. better, from iodo-hcii/d .niii 
cop[)er powder by heating to 240' (A. 332 , 40) ; (4) from dia/n-ln n/d 
chloride (a) bv .n tion (d Ixai/eiie and aluminium chloride, (C with 
staimoiH chloride, (c) wlien al<'oh«>l and ( opper piovder at t uj'oii di.i/n- 
ben/ol sulphate, (c/) from the latter >alt ainl warm benzene (B 23, ijj'j : 
26 , i(iP7). . . ‘ . 

If di-^Milved in glacial acc-tic a« itl, and oxidised will) ( iiK'iiiir 
anhytlride, it yields benz»»ic acid. Metallic sixhum Ksluct s diplitiivl, 
di^sttlved in amvl alcohol, to tetrahydroHliphenyl ( ,2^,,. h- ilmc it 
245', The latter readily forms a diliroinide, which ahuholi' in iadi 
converts into dfhydro-dlphenyl btaling at 24 <S' (B, 21, N'*' 

:\ dihydro-diphenvl of m p. Ini', be<*n obtained from pheiuT' iih'olro- 
rest;rcin by c/ 7 uv«r(ing thi> diketoiu* into thi‘ corresponding liilodnc 
alcohol, and removing two mole< uh‘s of water from tlu* latti 1, la nu ui'^ 
of {liiosjdiorus pentoxide (A. 289 , Hexahydro-diphenyl, 

cvt 7 o-/ici'(/«c ( ,lIvF,f I,j, m.p. 7 . p. 2 »y. by synthesis from Ihh/'IK' 
arnl chlori^t v lo-hexane or < v« lo-liexvl cfdoiide with .Mf ! , (< ic 1 
I7P5) Perhydro-dlphenyl, dlcyclo-hexyl bp :;s 1 ) 

rediit lion of diphenyl w'ith hydrogen and nickel uruler {nessiut < I'l"/’ 
II, 20/1), or of cyclo-hexyl-cyclodiexanol (s<‘e below) with IN, 
synthetically, from iiwlo-c yr lo-hexane and sorlium (B. 40, 7") 

Muorene (B, 19 , K. 172) is formed when metliylene (lil 'i T aii' 
aluminium chloride act upon diphenyl. . 

Alkylated dlphentu have been obtained: (i) By the i(ti"i' 
nitrous a' iil upon the alcoholic solution of their amido-( "injieniK 
(B. 17 , 4^‘S ; 21 , loc/»). (2) ITom the action of sodium >ip"ii 

brorniiiated »'dkyl-ben/.oI.s (B. 4, 49b) , this rf'ai tion gives 
in the shape of substance5 of. the diphenyl-methane and (Iilicii/\ _ 
(B. 4 , 4</) ; 32 , 105b ; 83 , 444). (4) ITom io(Ifealkyl-l>en/'y|‘' 
heating witli tioW'clered copper (A. ^ 2 , 48 ; C. 1910. I i 
From dit>henyl. chlorcKilkyl or ethylene, and aluminiuiu < ' ' 

(B. 20 , U. 218), (5) From aromatic {|ia/.<H:hIorides coiili"'i'"h 
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nucleus. The position of the'alkyl groups is determined by oxidation, 
if it has not been made evident by the components : 


m-Phenyl-toIyk m- methyl -diphenyl . b.p. 272 - 277 ' 

p-Phenyl-tolyl . . . m.p. ; v .. 267MF,, 28 , moC) 

m-Ethyl-diphenyl ..28^^ 

Oi-Ditolyl in.p. 17 8^ ,, 238" 

m-dtmethyl diphenyl 2S6 ' fl5. 25 , 1032) 

0, m-Ditolyl 280 

p,-Ditolyl m.p. 122" .. 2.>3MA 332 , n). 


Hydrated derivatives of the diphenyl series are obtained syntheti- 
cally by the metliod used in the case of the cyclo-hexeiiones (q.v.), e.^. 

phenyl-methyl-cyclo-hexenone u eii, m.]i. 36b is 

funned from bcnzylidene-bis-aceto-acetic e^ter, and yields, on reduction, 
phenyl-methyl-cyclo-hexanol b.p.,,, 177 , which, 

on si)litting off water, forms phenyl-methyl-cyclo-hexene 
(CHg). b.p.j, 129'^ {/V. 303, 259). See also Idienyl-ihhydro-resorcin. 

CycIo-hexyl-2-cyclo-hexanoi m.i). 31 . b.p. 270', 

by n'duction of cyclo-hexalideiUM'yclo-hcxannne (B. 40 , 70). 

Diphenyl Substiluliou Products. monn-snbstitution product 

of (liplienyl can exist theoretii'ally in tiiree isomeric forms, t'lilorine, 
bromine, the NOj, group, and the sulpho-group piader the p-])ositiou 
with ri'feronce to the i)oint of union of the two lieiizeiie lasidues. 0- and 
0, ])-I)erivatiyes are formed tc»gether witli the j>- and 
The p.,-derivatives, having two dithTeiit >ub'.tituents ])-bromo- 
p*nitro-diphenyl-~yield both p-bromo- and p-nitrodu n/oic acitls when 
they are oxidised (see Ben/.idin). TTie ami«lo-<liphenylenes, particularly 
benziilin, f)r p,-<liamido-diphenyl and the dij>henyl-sulphonic acids, 
afford, as in the case of the corresponding b< n/ene derivativas, numerous 
ihTivativesH)f diphenyl. 

It is interesting to note tliat o,-<ii->nl>st)tuiion juodm ts are known 
ill which a bivalent atom, O and S, or a bivalent gioup. NH. CH.,, CO, 
replaces two hydrogen atoms in tlie oitho-poNition witii reference to 
the point of union of the two lum/ene mu lei. 

Ihe priiicijial representatives of sin h dipheiu lene compounds are : 


I 1 i ^NH 

C.H/ 

,bipli( iivit ju. 1 ijphcnylt'ju’ Carliazol 
.siilphutc 


, eii. 1 

cjt, 

InU'ier.c 




I'luorcnono. 


ihe iirst thrt'^ will be treatetl in conmetion with the heteroeyelic 
‘ envativrs after furfuranc, thiophene, ami pvnol. from whu h ihevean 
^ he derived. They are formed bv pvio-r< .n tioiis from |'lu uyl ether, 
1^'^P^ ^’ilpIiitIe, and diphenyl-amine. 

. Piphenyls.~-<h and p-Chloro-dlphenyl melt at 34' and boil 

‘ ^.7 • at 75'' and 282 ",'respe»'ti\elv. 0- and p-Bromo-dlphenyls, 
jio^ p-Iodo-dlphenyUm p. in'. p,-Dinuoro-, p.-dlchloro-, 
P2 ait)romo-, and p,-dl-lod(HlIph«iiyl. m.p. S7 \ i pS . 10,1 . and 202 
^^^pechyely (,\. 207, 333 : 80, iSni). 

rt)l-lodo«dlph8iiyi, ni.p. kkS', with chlonne yields diphenyl- 
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di-lodlde tetrachloride Cl^U eH,.CflH,ICl2. m.p. i.v)^ 1 35 ^. whirt, 
Oj-di-iodoso- and Dg-di-iodo-plR-uyl art* ubtaincd. Tlu' latter, li\ th, 
action of potassium iodide, passes into diphenylene*lodoniuni iodide 
C,H4\ 

, Ni l, m.p. an"', also formed, besides oj-di-iodo-diidienvl, In.ni 

the tetrazo-compound of o.,-iliamido-dii)henyl. and is transpd ni ,,,| 
heating into the isomeric 0.2-di-iodo-diphenyl (('. ipop, I. 37 ji nn 
derivatives of p.,-di-iodo-dii)henyl with multivalent iodine, p, 
42 , 38jh. 

Perchloro-diphenyl C,2^ ^lo 270'. It is oio i, p, ,. 

duced in exhaustivt* ( hhninalious (H. 16 , 2SS1). 

.\ itro-diphenvls. The nitration of iliphenyl give', rise* to d- p. 
nitro- as well a> to p.,- and o. ])-dinitro-<iii)henyls. 

Symmetrical di- ami pi>ly*nitro-iliphenyls can l)e easil\- ]iividr( 1 
from o- and p-halogen-nitro-l)en/oG ami from m-i(Hl(enitro-brii/, 1. |iv 
heating with ( opprr t><»wtler (H. 34 , I hey arc* also obt.iiin 'i i v 

the decomj)o''ition of dia/oiiijun >alt-> of nitianilim's b\' im ii;^ i; 
cuprou> chloride or ammoniai al oxide solutions (H, 34 , ’Noj , 38 , 


A 320 , IJ 3 ) 

0.,- and mj-Oinitro-diphenvG are obtained from beii/iiim H 
20 , 102.^), 

0 -, m-, and p-Nltro-dlphenyl, m i> 37 , 3S . ami 113 

0,-, m.-, Pa-t 0, p-DInllro-dlplienyls tm lt at 12.1 , i<r; ^ 7 

and P3 p^- and o, p-l)imtro-diphenvl hav«’ aNn been olttaiiH '! Ir i;i 
sodium i>o-dia/o-mtro-ben/en'- and mtro-ben/eiie (H. 29 , IPS' 

O2, Pa', and ra., p.-Tetranltro-dlphenyl, m p if)3 an<i ison l y 
lively, from i , 2, .pehloio-dmitro- and i , 3. .t-iodo-dinii 1 e-iu . 
re>pectivelv with Cu diRt. . 

Oaf Oj, Pj-Hexanitro-dIphenyl, in i». 23^ , from picryl clildii i w th 
Cu du^t 

p-Bromo-p-nltro-dlphenyl, m.p 173 (A 174 , 21.S) 
Pj-DIchloro-Oj-dlnilro-dlpheiiyl, m j* 1 3P . from 2. s di. lil 1 - ;:n 

ben/ol or 2-ehlorf)'nitr aniline. 


The Oj-dinitro-diplHiivE are reduc ed bv Na amalgam m aiM ii J, ’ 
scKiium >ulphide .md >tannou'> chloride- in Hf 1 . or ley ehrtob'e 'j 
such a manner th.it rvc In a/oxv-comj)ounds, phe-na/om* om I' ■i'li 
further cyclic a/.o-c omjHMimE, plu-na/ones, arc* formed (b 37 , -1' 
These c(/mpc)und'. are d» all witli in ch tail in (onnectioii wuli 
dia/in> ('.ee Hetero-eve lie ( (impounds, \'ol. III.) : 


C.Hf (.n. N ^ 

C,n, NO, " c.lf, N' ' <\H* 8 

AmldcHilphenyls and am Id o-d Holy Is can be jin pared bv d ' 
tion of the coTres]>onding nitro-cornpounds. The formiti ^ 
diamidcwliphenyl by the rearrangement of its isomeiide 
Ix'nzol is of great terhniral importance. l)e( ause 
w benzidin is a basic sul^stanee for the preparaticui 'Ul'- 
cotton dyes — dyes whicli unite directly with the cotton lih^' 
the aid of mrrrdants. ^^,,,3. 

o-Amido-dlphenyl, melting at 45'', is also obtained fi"'” " 25, 

benzamide by means of l»rornine and c.nistii sod* (A. 279 , z' u , 
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1074)- conducted over heated lime it forms carbazol . m-Amido- 

dlphenyl, in.p. 30° (H. 37 , 882). p-Amido-diphenyl, xcnylaminc, melts 
at 51° and boils at 322'' (A. 260 , 233). p.-Nitro-amido-diphenyl, from 
p„-dinitro-diphenyl, melts at q8'. 

' 02-DiamIdo-dIphenyl, m.]). 8r, and m.-diamido-diphenyl have been 
obtained by reducing o^- and m2"dinitro-(lii)lu-nyl. Wlien o^-diamido- 
diplicnyl is heated with concentrated sulj)liuric a( id, it vield's carbazol. 
Its tetrazo-chloride is changed by i)otas'>ium sulphvdr.ite to carbazol, 
and when its acjueous solution is heated, diphcnxlcnc n.xidc ])rodured 
(Ih 26 , 1703). Tlie reduction of the AVri/ce-eomponud of o,>-(liamido- 

< ,lh NUN'H. 

dipheiivl gives rise to diphenylene-Oi-dihydrazin : ' , m.p. 

C dh NliXlI, 

Iiu' (B. 29 , 2270). When heated with hvdroehhiric acid at 150', it 
breaks down easily inle> ammonium chhiride and an o^-azo-diphenylene, 
tlie so-called phenazone. 

Benzidin, p.fdiamidn-diph(nyl, m.p. uj (Zinin, 1S35), is obtained 
]iv the reduction t)f P2-dinitr(»-diphenv] and })2-nitr<Knnid(i-di])henvl. 
It is commercially prepareil by the rethn ti'<n <4 a/o-beii/.ul in acid 
solution : the hydrazo-ben/ol, formed at lir-'t, re.inange^ itself to 
heii/idin and diphenyl, or o. i)-diamid<'-diphenvl. I'lib i- a remarkable 
reaction, to which attention has already be-m c.dled in cnnnecti('n with 
hydrazo-bi'iizol {A. 207 , 330). 

The great insolubility of the Milph.ite in water atfonls a nuains of 
separating benzidin from diphenvlin. When treated with concen- 
trated suljdiiiric acid and nitric acid, one cr two XO, groups enter in 
the in-position with reference to the anud<i-<:ronpv ,,f lu n/.idin. I'he 
products are o-nitro-p.,-<liamid('-dii)henvl and <irdinitr(>-p.rdiainido- 
di])lienyl (B. 23 , 79.1). mj-Difiitro-tij-di.iecf.mndo-diphenvl results on 
nitrating diaceto-benzidin, 1-lv chh trine and br<unme the four II atoms 
are rcjilaced in the o-position towards the amido-giMups (A. 363 , 332). 
Hy oxidatirth with lead jicrtcxide in ii\dilf»Tent -olvent", lien/idin lirst 
iiirnis the unstable pp'-diplieiionjuinoiie di-mnnes, ,md then the ]^p'- 
diamido-.azo-diphenyls (cp. the analogous tran'>f"rmatU'n of o-]ihenyl- 
tiU'-diamine into Oj-diamido-azo-benz'-l! (IT 39 , 3 t 7 U ^ 

Benzidin is, on the other hand, »»xidiM‘d in .icid -..Iniion by perman- 
gaiiute, ferric chloride, potassitim ferricyanule. "i eliroimc acid, etc., to 
a blue dye, probably Indonging t«> the <piin"-hydton' and Imilt ii]' in 
nianihT analogtiiis to tlie Wurster salts (.\ 363 , \z \ : B. 41 , 3 - 4 ‘^^- 

^ onsti(n(fOft,-^ '[\\Q p-position <»f the lw<' amule-gronp-' of benzidin 
(t) is evident from the oxidation of pj-bromi>-inii o-dij'henvl to j'l-broino- 
and jj-nitro-benzoic acids (5, 0), liccaiise bm/idm (t) i-' formed from 
lj2-diiiitro-diphenyI (2). wliich may be r«arrang<ai (-^ ]i^-ainiclo-nitro- 
(3) P|-l)roino-nitr<»-diidienvl (3! ((tU''ta,v Schultz, A. 


(>) 

GlhUjN'lb " 


(a] 


f.d ip 

^ O. H,: t .Hr 


Vcbli 
CO, II 

Vdb'pbr 


{>) 

{(>) 


S'- ' institution of bonziilin forms tho b.isis for our o( tin' proofs 
^ ronstitiition of (liphoni.- aciil ; ,ilso fo, ili.it ol plu'ii.inlluonc 

''""" nc with iinthra«*nc. 
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Benzidin sulphate consists of small scales with a silvery 
preparation, B. 26 , R. 321. Concentrated sulphuric acid c.au t it^ ^ 
into benziilin-siilphono (B. 22, 3.467), Dlaceto-benzidin, 

m.i). 317’. Thionyl-benildln : SO), (B. 24 , 753). D|.(o-niiro. 

benzyl-) benzidin, m.p. zif with decomposition (B. 29 , 1450). 

Oo-O o-Tetrachloro- and tetrabromo-benzldin, m.p. 227 and jss 
o-Nltro-p.^-diamido-dlphenyl, melts at 14 > /p 9 ^ 

7i)f)) ; see Benzidin. ’ 

NN-Dimethyl-benzidln CllaXHCfiH^.r.II.XHCHa. rn.i). 7 ^ 

B. 37, 3771. On its behaviour towards oxidisinf< agents, see B 41 
Telramethyl-benzldln (('H,i)jN(',H,.C,ir,N((:H,,)„ ni.[). lo; 

dimethyl-aniline by o.vidation with ct)ncentrate{i sulphurii .ind (t 
i()»i'- 2oo (B. 37 , 29). NN,-Dlphenyl-benzidin C^HjXIK ,,H, ( 

“4“^ forme<l by the action of fuming siiljihun, 1, j,j 
upon dijdienyl-amine (B. 38 , 3575). 

Oo'Dlnltro-pj-dlamido-dlphenyi, m-dmitro-henzidin, melts it uj 
(B. 23 , 795) Oj-Dlnitro-tetramethyl- and tetra-ethyl-benzidin, nd 
needles, m.p. 229 and 132’ (B. 37 , 29, 34). 

3^-Dinitro-4^-dlaceto-diamldo-diphenyl melts abovt* 3.0 tu,! 1. 
converted by caustic j)otash int(j 32-dlnitro-42-diamldo-diphenyl, 
o-dinitro-bnizidin, m.p. 220- (B. 5 , 2^7; 20 , 1024). 5 .-Dlnitro- 2 ,- 
diamido-dlphenyl (B 25, 12S). 

0, p'-Dlamido-diphenyl, (/i/)/ic«v 7 i«, un its at .(v and boiB it lu 
Prej).<ration, see lien/.idin (A. 207^ 34.S ; B. 22, .joi i). 0, p..-Triami(lo* 
diphenyl, m-amidn-henzulm (B. 23, 797). Oj, Pj-Tetramldo-diphenyl, 
m.,-dunmdo-ht’nzidin, melting at Ib5 ', is obtained from o .-liimtn -p,- 
diainiflo-tliphenyl (see Benzidin), and by loss of ammonia tx Minus 
p..-diarmdo-carba/ol. 

‘ Di-p-phenylene-dlamlne (XHj)jr2, sJCJlj 4 Jl^ 2, sifXIl.i , 
at ifj.S , is converted by hydrmldoric ai'id .it iSo into 5 r<ii 
carliazol (B. 25 , 131). 

Dlamldo-dlxenylamlne XlI(r,H, ( jHi.NHjlj. m.p. 221 , i It mi 1 
by lu ating benzidin with benzidin ( blonde ( /. />r. Ch. 2. 61 , o 
Benzidin Romologues. Pj-Dlamldo-phenyl-m-tolyl, o-met!i\! i < i/i 

din HjX.f ijH, (\H3(Cll3).XH2, is formed up(»n reducing a iiiixturt • 
nitro-benzol arnl o-nitr«>-toluol. It nn'lts at 90' (B. 23 , 3222) 
O-Tolldin, p2-diamido-m^-dimdh\i-dip}\i'n\l, from r)-hv<li 
melts at 12M ' (B. 20 , 2017 ; 23 , 3252 ; A. 352 , iii). 

m-Tolidln, p^'diamido-o^-dmcthyl'‘<ii phenyl, from ni-hvdi 1/ -tolm 1 , 
melts at 109^. Isomeric diiolylin (B. 23 , 3252) is prodiK'^' 
same time. 

o- and m-Hydrazo-toluols suffer undiT the inHuenc*' of ami" 
benzidin rearran^emenl. p-Hydrazo-toluol, under like i oiiditians 
follows the semidin rearrangement . 

pj-DUmldo-m, -diethyl-diphenyl, from o-nitro-ethyl-Ix ii/"I (./ r 

a. 2 , 66 , 153 ). ^ 

Dtazo-amido- and Azo-compounds of Diphenyl - ' 

tetrazo-ddoride, formed by diazotation of benzidin in liylrot'" 
solution, unites with two molccuh^s aniline to form : 11 \ : 

Diphenyl - bU - dUzo - amldo - benzol ( ili^NII N Nf 6*^^ « ' 1 ,,, 

NN< jjllj, reddish-yellow crystals, m.p. iHrC, also obtained fi "iii " " 
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and diazo-benzol chloride. On lieating with aniline and its chloro- 
hydrat(‘ it transposes into the isomeric diphenyl-diazo-amido-benzol 
NIIoCfiHiN ; NCJH4.C8H4N ; NCgH4XH.^, m.p. 159® (C. 1906, I. 1254) 
p“p'.Diamldo-azo-biphenyl NH2[4;(\,H,.C„ll,x : XC,H4.CeH4r4lXH,, 
m.p. 287°. IS formed hy oxidising ben/.idin with I’bO^, and from pp'- 
amido-nitro-diphenyl by reduction witii zinc dust and XaOH, and 
oxidation of the resultant hydrazo-comiionnd (11 39, 4479). 

Benzidin Dyes.— Henzidin yields azo-dyes, transposition products of 
tlie diazo-chloride from benzidin and amiflo-snlphonic acids, phenol- 
carboxylic acids, and iihenoi-sulphoni*' arid^. which unite directly with 
cotton fibre (Griess, H. 22, 241)9). these dy«> are obtained as sodium 
salts, which are prepared by adding the aqueous solution of the tetrazo- 
chloride to the aqueous solution of two molecules (.f the sodium salt 
of the other component. 

Sodium acetate, sodium carbonate, or ammonia is added to the 
solution of the sodium salt to neutralise tlie hydrochloric acid which 
is lil)erat(‘d : 

C.n.iOll/Mi.Ni i pi.N : N ( ,n .01 1 o.N, 

• ' o,N.., ‘ -x,, 1 ^ ,1. ijjO. 

o,.N., N cje on . , 

The di])henvl-tetrazo-chloride, which can abo be rea.lily formed 
in the solid state, reacts more readilv with one of it^ <liaz(.-grou})s than 
it doe> with the other (c|), H. 30 , jNoo ; 31 , .{Nj!. 

Tlie sodium salts of two different comjionent> can thus be, step by 
ste]), brought into reaction with the tetra/o-. Idoride, and mjxt'd tetra/.o- 
dye^ {IT 19 , 1697, 1755 ; 20 , K. 274 ; 21 , K. 71) leMilt. 
Representatives of the cla>s of benzidin dve^ .ire ; 

c\H, N N (yii.'on ( o.N.i 

Chrysamlne, flavo-phenln . whi. li is made 

CyiR N N.( dbiOH Co.Na 

from dipheii\‘l-tetrazo-chloride and so.lmm salu vlate (equati.ni above) 

22 , 2.}5q). 

C,!!* N ; X.( yHjiNH,) .sOjN.i 

Congo yellow ; ‘ is obtained from diphenvl- 

(TH* N ; N.(TH,()Il 

tetra/o-chloride, phenol, and sulphanilie ac id. 

Ihe preceding dyes colour cotton hhie vellow. 
rile first red dye brought into comme rce was ( o;jco red. whu h is 
h'inied from the interaction of diphenyl-tc'tra/o-chloride and sodium 
'^‘d’htliionate. It w'ill he brought forwanl .igaiu under the naphthalene 
rbe j8-naphthyl-ainine*stilphonic acui'' are particularly valu- 
the preparation of substantive dyes. 

‘ 'distantive dyes, similar to those from ben/idm. liave been obtained 
p.2-ainido-TnethvlHlij)henyl, o-mrthvl-bcitzidin, 0- and m-tohdius, 

“'JmsKlui, Om-lxmidin, Ihio-toluUn (H. '20, K. Jj.’). Pj-.li.nm.ln-lx-n/o- 
Oi'ii'iiie, pfiliamido-stilbcnf (B, 21, K, 

sul 1 "I Cl'.it. <.■. u I'lilf, llioso fuhliliitcJ bcTi/iilins (niliM- aiul 

p i 1"' ’''’‘’■■'''•'s. tolidins, etc.) haviiip the siil'stiluonl in the iiu'ta- 
azo- amido-gronp) vuTd imn bVc i>r /ceWe substiUitn'c 
carbr ^^**}*^iflo-(liphcnyIene oxide, benzidin sulplmne, and diainido- 
(h 9Q*’ ^ exceptions. They contain a third ring-shaped chain 

' ■ f ’ ^ 52 . 42()8 ; 1958). 

^ 'at cresting tui4*)b8erve that Ixmziilin hvdroi Id.uide il'^elf unites 
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with cotton. It mordants the cotton. Hence it is ,.ossihIe to 
the ben/idm upun the hbre (H. 19, 

The onesided diazotisin^ ” of benzidiii is attained tliriMi-h tl 
action of a p-toti,azo-,hphenyl salt upon the aqueous solution 
Ixn/idm salt (B 27, ; compare migrations of the dia/o-..,,,,,, 

When the his-diazo-conipound of henzidin is allowed to 
aceto-aeetic ester there result, with one molecule of the est.',, cyclo 

formazyl-carboxylic ester Coot',ti,c y*"*, reddts|,.|„,„o 

powder, fusing with diHicitlty (see IhanKizvI-eaii.o.xvIic ae.,|, 

\\ith two molecules <>f the ester, bis-acetyl-glyoxylic ester-nhpnvi 

at I()e (A 295, 3^,. . ip. (. { 305). Similar comp.iiimi., u-il 

rnalumc and cvann-iicetic ester see (' iqo? [ 

P-Hydrailno-(liphenylf,li.,c,H, (Xhak.A',' 27,'itos) „ ni 
hy razlno-dlphenyl ,r^ io^\vi,h\l!'e:;y:,,A,;H;- 

\i*Id>, with formaldelivdr. a characteristic hvdr.i/om' (}^ 32 i.nr ' 

see aNn I)iplu.nvleneH..,-dihvdra/m. ’ 

Blphenyl-sulphonlc 'Acids. -On digeoiiig hiphenvl with ailnl,,,,., 
acid the lir,t itrodiiet i. blphenyl-p-sulphonlc acid (its c/i/an,/.- imlnv 

meltina' 'T- '"'la’ •‘‘Phenyl-p.^-dlsulphonlc acid’, 

iiu ltin^ at .iiid Its e///en,/c at go ; (B, 13, .>,s,S), Wl,,.,, pot,,-ii„„. 

hip leliv -p-siilphoiiate IS heated it eh.inges to hiphenvl .liid .oI.omiii);. 

bii)henyl-{).^-diuilj)honate. 

Blphenyl-o.-dlsulphonlc acid is obtained from heii/idin-o si., 
sulphomc iicid (A. 261, 510). - 

BIphenylene sultame . m.p. \ m colmirles. . rvst,,b .1 

stron^dy <icid chara< tt-r. borimd from the dia/o-t'omiBiiiii.i -•[ 

0- arnidn-b. n/ol sulphamhde on heatm,^^ in .u id solution (H. 43, 

Ben:idin-snlpfu>nu' Acids. 4_,-DIamido-biphenyl-2j-disulphonic acid 

1- , farmed from ni-hvdr.t/.o-bfn/.,l->ulphomc arid (A.' 261, ;i- , 268 , 

id'Y' ./; 66, 55<S), aiid^ \vhen fuMsl with cau'^tic jiot.idi, vcMs 

42-^‘i<inii<io-diphenviene o.xide. 

42-DlamIdo-biphenyI-32-dl5ulphonlc acid is piodiK.d on liniins' 

ben/.idin with ordinarv siilphuri.- ai hi to jio (B, 22 , j : 39, ; i|i) 
O-TolIdIn-dlsulphonIc acid, .\.-duumdns.,-dime(liylA>ihhenyl-.ir^^ 
phonic acid (A. 270, >59). . / . - 

4a-DlhydrazIno-blphenyl-22-dlsulphonlc acid (( ,11, i ' ' ^ 
261,12;. 

()xy-hiphenyh ar<* obtainnl from the biphen\I drri\ati\'s h' 
rnethoiU similar to thosr bv whii h the phenols tliemselves are pn )hin d 
from the ben/eiie derivatives, and also in tlie oxidation of ])li< ii"I> 
taining a single muleiis, when thev ar(^ fused with caustic jinti^l* 
(B. 27, 2107). 

p-Oxy^^^ <'«H'5d',lf4f4;OfI. mp 

and b.p. ;ob', is obtained from dia/.o benzol chloride and pli'i'*’* 

(B. 23, } 7 o 8 ). 

/)io,tydu>//<?nA/.s. Oj-Dloxy-blphenyl, o^-biphcnol, m.p. mu . 

526 ', from biphenyl Oj-disnIphoni«' acirl (A. 261, ,P] 2 ) ni<l 
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Jipliciiylcric oxidi' (coal-tar) by fusing with potash (B 34. ifihvi 
By hisMig with ziiic cliloride it reverts clearly into diphenyleiie oxide 
Its dime hyl ether, ni.p. 15.5'', h.j). 308", is also formed from o-iodanisoi 
tvith sodiuni or eop|ier dust. Ktli\-|ciie bromide ei\-es an ctlivleiie 
ether, m.p. 9b (H. 35 , 302). 

m-BIphenol, m.p^ h obtained from o-dum.s.dln and 

mj-diaiiiido-triiihenvl (B. 27 , 2107). Pj-Biphenol, m.p. 27 ^'’ is pre- 
preil from beiizidm l,ij,beiiyl-p,-,|,snlpl,oi,ic acid, and from' plimiol 
In tlie .11 lion of EMnO, (l^- 25 . K. 335). 0, p-Biphenol, from diiihenvlin 

o I" . , I r’'!- n pl>‘>iyl-hcmo-hxdr,Kiunwnc 

(llOlo aj.t jlljt 5II5, m.p. 97 , IS formed bv redin tion of phenvl- 

I, en/.0 Iinmo.ie (see I.elow) , and m,m',-tetramethyl.p,.dioxy-(llphenol 
OH i (I- iljl.i .i. i _l oll2.( slhj ,>. ,i 1(1 Oil, m.p. 221' from 
tetr.itncthvl-ciipneno-ijuinonc (s(v below). 

Tiira-oxyMplicn\isr—'l^\i^^TQ.C 2 iXQQ\i\i\ m.D. 

8.) , biresorcin, nirltiiift at >io', and bihydroquinone, ni.i). 237'* result 

when the thia'e dioxy-ben/ols are fused with scdiuin lu droxidt. (B 

II, ; 12, 503 ; 18 , K, 23). •' ' 

JL \i-<>\y-bip/hnyls.- Hexa-oxy-biphenyl ; H();.3 i .,3 ;i 1 „,()| j ), 
foiined from |)yrof.tallol in bar\ ta solution In' oxi(iatK)ii iii afr tl^. 35 
2 <n 4 )' An isoineiir hexa-oxy-l)i|)lK‘nvl lia.^' bt-m (tl.iained from its 
tKMiiiethvl ether hydro-ccerulignone m.i>. loo , bv heatme 

biphenyl, m.p, 12b , and 2. 3. .p 2.3, .r-hexamelhoxy-biphenyl, m.p. 
n/i , N obtained from 5- and •{ lodo-pyroi^allol-irimctlivl other with 
'.'"ppor (hist (A. 340 , 2,;o). 

.ba,'(/.i (;vv-/-';/>/nv;y/v are (difained from o\\ -laphenvls iH. 22. -ts' 

juidriiin tile alkyl eth(a-s,)f,^xvsi/(0(l(Tiv.itiv,> having in 0 p- posit ions 
In li.‘ hoiyithn roaiTan,r;enieni (Jb 23 , 325<.i. In thoev-al-tar industrv 

- anisidm or 4o-dlamido-3o-dimethoxy-biphenyl and elhoxy-benzidin, 

'”>1 '"iiiro.amMil. are of great value Thov \ield violoi, blue, and 
nih .siibstantuv rotton dves with amidonaphthaloiu-suliihonu- 
‘ . iMphthol-.^uIphonie aci.l, an<l amido-naphlhol-sulphome aeids • 

benzAzunn, diAminr Njck. ele. (B. 22 , K > 24 K ss 

V), i‘ic3, ■■'/“• .i.i' 

yS-Amldo-oxy-dlphenyl ( ,ll,.C.Ib,:2. y ,(i|Ii,NII..y m.p. loo'. is 
'<1 In ledii. ti.iii of 2 . 5-nllroso-oxy-dlphenyl 2. s' 

^ h generated bv the ai tion of dia/o bon/oi . hloridt' uj^on 
2 ^''<l'nni. I'lie latter, on oxidation, iiasses into 

!hh/vI also ol)i.iinotl svnthotieallv from 

Nh) ( in!' ^ 6nsMl.^CO( 11., and mtio maloiue aldolude 

(pH ihphcnyl Senes. Phenyi-benzo-quinone (',,11^. 

'^>iv (11^1 tbe oxidation of 2. s-amido- 

^Vith !!,]', i '" ’ n-amido-diphenvl witli MnO^ and sulidnine aeid. 

stable (pntihvdrene. also formed b\- 
Nuiin.r -• 5-‘lin\v-diplien\ 1 jModiutal with slroimer 

B. 37 .S;S). • 

^iphenvl ' attaeln-s to a iiumlxT of (piinone eomiioinuls of 

^ nzeiio qniiione ox\gen atoms bt long to different 

‘^^'Kitrding the quinones as earhoxy! eoinjHmnds, tlie 
lundaniental forms of these so-ealled bi-nuclear 


bei: 
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quinones are possible, and may be distinguished as pp'-, op'-, ,,,|(| 
oo'-dipheno-quinones : 


_ CH-CH\ . , 


:h-chv 


LM— eu V, 


CH 


CH-CO' 

\CH-=CH/ 




./ CH Mil 
■CH ( !i 


. / CO-CH 
CH=CH 


CH. 


(Jf these, only the pp'-diplieno-qiiinone could hitherto be [hi p ind 
in the free state, but nitrogenated derivatives (quinone rhloniiiMirs of 
the other two forms are known (A. 368, 

pp'-Dipheno-quinone 0 : ( gllj ; : 0, decomposing at 

formed b\’ the Oxidation of p-diplienol with silver oxide or h m I j»( [. 
oxide in benzene. It crystallises in two modifications, hard h]M,irs 
resembling ciiromie acid, and fine, soft lU'cdles. In its oxidising ,n tion 
It resembles pdx-nzo-quinone, but in contrast with tliis it is eilimrliss 
and not volatile. It can be reducial to p-di[)henol, with wiuihit 
unite-i in molei ular ratio to form dipheno-quin-hydrone, d.irk-en ni 
needl<•^ decompo>ing at iN) (B. 38, i-’J-’). 

mf^-Tetramethyl-p, p'-dipheno-quinone O ; ( fllUh H y. ( ,,[L 
d Hat.j : 0 , m.p. about -’lo , r»*d needles, formed by the oxid iiK ii of 
\ ic-m-x\ lenol with chromic acid. It yields, on reduction, teliain "ilnl- 
dioxv-biphenvl, with which it forms a (juin-hydrone, m.p. zoi , -inl- 
blue llake'. (B. 38, 

Teirachloro- and tetrabromo-pp'-dipheno-quinone ha\ e in ob- 
tained by the oxidation ot the corre>ponding ji-dipheiiol den\aiiV(S 
with fuming IIXOj in glacial aietic acid, rhe\’ f(»rm infii>il b ibry 
re<l ( T’vMtal'. with blue Mirfa< c (olotir, which re\ert to the oiiyiiil 
sub-^t<iiu:es under the action of >ulphurous ac id (B, 13, 

Coerulignone or cedriret must be regarded as a teiraiiiethew pp- 
dipheiio-cjuinone. 

It separates aS a vioh-t jiowder when crudi* wood-spirit ^ piinlud 
on a large scale by means of potassium chromate. It is fiirth* i ininicd 
on oxidising dimetlivl-pyrogallol from beech-wood tar with pnt,e>iiini 
chromate or fiTrii chloride : 


zHO 


(KIL H 


(K li, II “ (VH,*' n" TT 

( (erulignoiie i-> iii>oiuble in the ordinarv solvents, .iiid i- 


(Mil, H H 


oCHj 
()( lb 


piMl 

,oh 0 l 


ilUo 


lated in tine, steel-blue uec-dles, from its phenol solution, l'\ 
ether. It dissolves in concentrated sulphuric ai id with ■ 
blue: colour. lairge quantities of water colour the solution i' d at iii> 
Keduemg agents (tin and hydrochloric, acid) convert caTuligii*'’ 
colourless hydro'cccrulignonc, which changes again to the bid 
oxidation, taerulignone is. therefon*, a quinone lx)dy, ami ma\ 
called a hinudcar quinone. P 

It nnitijH with primary aromatic amines, forming hlue ' jpy 
very probable that in doing thi.s two methoxyl groujis are n j'l.tcK 
amino-resulues (B. 30, 2 ^ 5 ). . 

On the action of alcoholic HCl ujxiri ccjcrulignone, see ’ 
cp, also A. 363, 27 b. 

A derivative (d pp'-dipheno-quinonc is probably also lh<‘ 

tribrom^res<H|UixiODl, m.p. 2l4^ obtained from pentabronm 
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l)y heating, or by treatment with silver nitrate solution, with elimina- 
tion of two bromine atoms (B. 42 , 2814). 

Aldehydes and Ketones of the Diphenyl .Serh’s.— o-Phenyl-benzalde- 
hyde CeH5.C<jH4[2jCHO, b.p.^i 184'', is formed by the distillation of 
calciuin-o-phcnyl'benzoate with calcium formate. p-Phenyl-benzalde- 
hyde, m.p. 57°. b.p. 184^, has been obtained from diphenyl-glyoxylic 
acid ( whose ester is obtained by the 
condensation of diphenyl and ethoxalyl chloride by means of AICI3 
(('. 1807. II. 790 '- t8y9, I. 424). 4, 4'-Diphfnyl-diaklehvde CH0^4] 

(' Uj.CgtVjiPlIO, m.p. 145'' : its dianile is hjrmed by heating p-iodo- 
bea/.ylidene-aniliiu' with copper dust (A. 332 , 7O). 

m-Phenyi-acto-phenone C6lls.('6ll4j COCH;,. m.p. 121', from 
diphenvl. acetyl clilrtride, and Al( 1 ^ (/. pr. Ch. 2, 81 , 394), Nitro- 
phenyl-benzaldehyde N02lell4.('4ll4CH0 and nitro-phenyl-aceto- 
phenone NOj^ftlli-f-ef f/ formed from sodium iso-diazo- 
nilro-benzate, with benzaldehvde and aceto-plienone re>pectivel\', in 
the prt'sence of at>t\’l cldonde (B. 28 , 325). oo'-Diacetyl-diphenyl 
ni;,(-(V 2 ;('flii 4 .t'<jn 4 '“d ’'"db 363 , p.cs. 

Biphenyl-carboxylic acids are obtained from dij)lien\ I derivatives 
hv reactions similar to tliose by which the l>enzene-carl)0.\\ lie acids are 
prepared from the derivatives of benzene. 

liiplicnyl-monocarboxylu' Acids. Thert* are three I'ossible acids ; 
o-Phenyl-benzoic acid C'*ll5.koll4;2A ()2H. melting ai iiU, is jiroduced 
by fusing diphenylene-ketone with caustic |)ut.ish (A. 166, 374) ; by 
the distillation of sodium salicylate with tnidienvl-jdiof^phate (/, pr. 
Ch. 2, 28 , 305) i and from (Kunido- and o-mcthyl-dipheny 1 . If the 
acid 1)0 treated with IH I5. or if it be heated with sulphnnc acid to 
100 ', or with lime to more elevated temperatures, diplu nylene-ketone 
will be funned (A. 266 , 142 ; 279 , 251)) . 

o-Phenyl-hexamelhylene - diirboxylic acid b^ll^ i t 2 1 OOH, 
iirp. 130 ', is syntiicsised from pheiivl-jientameth) leiie dibromide with 
mlium-inalonic ester, etc. (B. 35 , 2122). 

ra-Phenyl-beniolo acid, imdting at Bmi , results from the oxidation 
of ni-nielhyl-bij[menyl, of iso-diphenyl-ben/ol. and in tin' reduction of 
broino in phenyl-lienzok acid (B. 27 , 3 .)'n>b 
p-Phenyl-benzoic acid, melting at 2 iN . is obtained from p-mcthyl- 
i biphenyl, from p-diplienyl-ben/ol, from sodium bijdienyi-sulphonati' 
{‘^ 282 , 143), from p-aimdo'diphenyl, and fusing Inm/oic acid with 
owstic potash. It is reduced to p-phenyl-hcxahydro l'^cnzoic acid 
b6llil8ll,o'4,(’0jll, in two modilicatioiis uniting ai 202 and 113^^ 
ro^xviively (A. 282, 139). pj-Nllro-phenyl-benzolc add, melting at 
results from the oxidation of j).4-iiitiu-phen\ l-tolyl. It yields 
uic corresponding amido-acid (B. 29 , lOO) on reduction. 
Blphenyl-m-acetlc acid CeH 5 .C»H 4 yt lljCOOH, m-i). 153 °. from 

‘^■Pbenyl-aceto-phemmc (sec above), 1)V heating with veUow ammonium 

Mllphul,.. ' 

In phenyl ~ carboxylic /Icir/.s. The following acids are all 
^*^6 ' ^ <>f o-phcnvl-lHUizoic-acid 

l^PhenyMaUoylio*a«jd 2 :(OH)( Odl. ‘R i59 . 

(B W 3-oxyrdiphcnylene-ketoiie and potassium hydroxide 

2 -Phenyi.m-oxy.b«uoIo uid mcltiiig at 
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154'’, is obtained as the iMrincipol product in the fusion of (j-oxv- 
diphenylcno-ketone with potassiuih liydioxide (A. 284 » ^^07). 

o-OXy-ph6ayl-o-benzoic acid is only known iu the form of Uc 
• . QH*[2]C0 

lactone, biphenvl-methylolid j | , ,* melting at \\iii( h k 

formed as a by-product on fusing (Mjxy-diphenylene-ketone or o-o\v 
fluorenone with caustic potash, in small (piantlti^s b\’ the action of 
POCI3 up)on scxlium salicvlattn and when phenol acts upon the sulplmtc 
of o-dia/.o-benzene (A. 384, jib). It cuMjes|)onds in" cbmposiiion to 

phcnanthruiom’ i I . melting at igV’ (see this), wliioli nr,). 

QH.ijNil ' 

duced \(hen bronniie and caustic potash act upon dipheiiamir mid 
(A. 276 , ->43k 

p-Oxy-phenyl-o-benzoic acid HO ,p( 6ll4'r(\,ll|(2 f CfoH, iio ltinit 

at 20') , is produc»'<l. tog*‘thei With l)iphenyl-methyl()lid and plnii\i 
ether-salicylic acid, by tin- a( tioii of phenol upon the siilph.itc of 
o-dia/.o-benzoi(' acid (A. 286 , ;j7d- 

Biphenyl-dicarboxylic acids tontain the two ( O^H groups, < uh, ! 

linked to tile same i)r to ditferenl benzjuie residues. Diplh uu icn/is 
the most important biphenyUlic.irlxixylic acid. 

PhenyWso-phthalic acid ( fill^f 5;(( OOHi^ melts abow pm , 
and i.s fornuxl on boiling benzaldehyde and pyro-racemi( add with 
baryta water (Ik 24 , 1750). 

biphenic ' 4 cid, o^-hiphrnxl-duiirhoxyiic uad I 
(’O.2II melts at 229 

It is formed from diazo antbr.imli(' .mid b\- the .i< tion (d amni<'iii,iuil 
cuprous f)xi(le siiliition i.\. 320 , 124). Its dirnetlisl ester, in p. p.f , 
forms <in linating o lodo benzoi<- ester with coppiT (A. 332 , “oi. 

It Is prodmrd in tlie oxidation od j>lienantlir.ii]uinoiii' with .1 
chromic a( id mixture, or by bf)iliiig it with alcoliolir pot. oh. Ih* 
constitution of j)h<n.intlit<-ne f«>llnws from it. That of diptHiiic 
acid ;2; is evident from its oxidation to o4)hthaIit' arid (i j .\ii''iiiil/ 
and j.ipp, H. 11, 21 1) by j)oi.is'.ium permang.inate, and its toiiiMtieii 
by the deanini.ition of j)., diami»lo <liphen\ l-02-dic.irlK).\ylic :n id i p. 
will* h is obtaiin-d on the one h.ind from 

(.}!, and on the other by the rearr.mgeine nt of m-bydraz()-bdi/"i' ."id 

(y iG Indt/, ,\ 204 , 05) t » 


(b do 

(■,ir,di( 0,11 ^'iti 

co,u pdn.:-;' <>»»« 


, II ' Ur''’*! d 11 * 

0,11 J ,, / J'cn U 

■G‘«.W 4 jNo*, 


'."•((liP'P . 


I (71 

)No, 

id) /.,M,[4)N'H. 


V"'{[!ico* V"’' ' b ir 


.In.lPdd 


f tr( le of re;m tions there should also be included tlm 
of p 2 'rtiiutro-(hpbemr acid by tli^pxidatioii of 
qulnoue (b) and the transposition of fiiarni^O'/l^phenic acid to " 

( 7 ), Uie ( onstitytion of which was previously deduced.' iind e 2 
aiaipKjo fluorene (8). 
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acetic anhydride it yields dlDhenic anhydride melting at 

b:i'it;d'^sadipS^a‘%.:ipr|d^ 

ring. Diphenlc chloride ,,30 ..^ 

PlK-nanthrene-hvdro- 

(i.H..(^'(OH) Diphenamino acid 

melting at in^^, is converti'd h\- , C^H^.CO.OH 

alkalnu^solutmn, P>Kma,uhrid,.ne\A;X- 

rnmmm 

HfSpHSlII 

ai:rifi'S 

.. ir "rJsaj'Sxs 

in->\ 5'i(OH),[2jCo i‘ppIi«.'S to ellagic acid 

^‘ icn HI f pTodiu-l of gallic an, I (IP a6, 212^ 

Iso-dipheni0 ,acld (o. m') (O ff'. c n r 11 , ( li u u- ^ 

, is nrofliwn.i j* 1 «‘'r^ nielting at 

'vith ('auslic potasli ^i|" ^H'>Jn‘nyIonc-ki'iuiUMMrboxylic acid is fused 

25\'‘Ms‘oSn;?i‘r'’®’‘l **“ C.H.[.irO.H, melting 

'04^. bs ''""‘''I'.vl ester, m.p. 

(A. 332 71) ^ >^i i^>d()-lHMi/oic uster with copper 

‘s'*hl!fine7fmi!®l'''’®*i^^^^ dec..m|ros< s at a higher tempetaturc. ' 
“‘er, ni.i) ,, ,« '^'''/-#»‘pnd by oxidising pj-ditol\ 1, Its diniethvl 

(A. 332 , 73j ** “ ’ from p-iodo-benzoic ester and copper 

^f'nzoic •cid 13 obtained from o-nitro-/ 
^^nzoic acid ‘HuI is prepared from m-nitro- 

^^trazo-coninound • ^ 574 )- It is converted through its 

^“‘'^icacil ,n^ ^^y^»:^'®*y-Wphenyl.to,^^ aei4,. di- 

'“fmod*f{^®***^J‘pP.***'*yl'1i^dl«lrboxync add melts above 300®. is 
^'‘^?car6b;^v/iV /ir.Iz OJp<lise(i to diphtft^ie add, btphai\l-tn^, 
voi n 4]C^M3.^;H3[a. 4 W\U (B. 2$, 2486). 

. .' 20 
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1. B. Diphenyl-benzols, 2 - — 1 Wisudi 

bodies are known : m-diphenyl-benzol, iso-dip/u'nyl-boizol, nii-limj^- at 
85° and boilini^^ at 309"', and p-diphenyl-benzol, melting; at 205 and 
boiling at 383^ They are formed simultaneously on coiuiuctinn 
benzene through a tube heated to redness, and by the action of dia/d- 
beiizol chloride upon diphenyl and AljClg (B. 26 , 1998). TIk' p-lHuiv 
is also produced in the action of sotliuni uj)on a mixture of j)-diln(,ni(’,. 
benzol and bromo-benzol (A. 164, 168). Iso-diphenyl-l)ejiZA)l is also 
prepared from m-dichloro-benzol and chloro-benzol by the at imn ,,f 
sodium in xvlol (B. 29 , R. 773). 

p-Diphenyl-phenol i\\[^{ 6 U) 2. 4^(66115)2. funned by the rontlmsa- 
tion of cinnamic aldehyde and sodium phenvl-succiiiate, by niraiis of 
acetic anhydride, the intermediatelv formed diphenyl-butadiene-acetic 

acid Cgiiji.if ; C H.C H ; ( (1^5115)^ lljf GOil undergoing benzene img 
condensation ; the phenol, on distillation with zinc dust, gi\as p- 
diphenybbenzol (B. 36 , 1407). 

2 , 6^Diphenyl-l, 4-nitro-phenoI (( i ftlljUiNO,; i Oil, m p 

I3t)\ is obtained synthetically from dibt'nzvl-ketone and nitro-nialDiiic 
aldehyde, ft has been converted into the corresponding ainido-ptlit iiol, 
(|uinone, and hydro(juinone (C. igoo. II. 5bo). The latter suhstaiite 
has also been obtained by way of dij)henyl-nitios(i-phenol, fornitd, 
besides phenyl-mtroso-phenol, from nitroso-plnaiol and two inolei iilts 
dlazo-bcnzol ( blonde (A. 312 , 227). 

Di-biphenyl C«lf5 f m.p. 320 ', from p-io(lo-l)ip)luTiyl 

and copp(‘r (A. 332 , 52). 

I. Triphenyl-benzols ( ‘^11^)3. The symimdrical or i, yj 

im^dilication is ff.)rmed from at (‘to-phenoiie wlnai heated with iV)-,, 
or by conducting hydrochloric acid gas into it. )Ust as mesil\ lent' is 
obtained from acetone. It melts at ibo" (B. 23 , 253.;)- i, 2, 3 (M- 
Triphenyl-benzol melts at 157' (B. 26 , in)). Synthetii ally, ^evnal 
hydrated derivatives of ■ i, 2/3 tnphenyl-ben/ol (rj). ('. 189^, Ih 
979 , 1904, I. Sof ) . B. 2000). 

I. I). 1, 2 , 4, 5-TetraphenyI-benzol f ellzlTflUs)!, m u. 278 , fromtlu' 
cyclic pinacone obtained from diiihenvl-^libenzovboilitadiene 
(A. 302 , 210). 


II. Benzvi.-hknzoi. (iRoup. 

Benzyl-benzol or diph^yl-rnethane t« thi simphst hydrorarhon 
of this group. The alkyl diphenyl methanes aiul the ( (nnpoiiiuls 
i,.substituted in tlif, benzene residues by the NO,. NII2. or Oil 
are derived from it. If we supjiose a hydrogen atom of the < 
to be re[>laced by OH. we obtain the forflihila of benzo-hydiel i>r 
diphenyl'carbinol, which changes by oxIAtion to lieii/.o jilu ncm 
or ^ipdieriyl - ketorle. IJiphenyl-metliailc f TL(( eH6)2. ben/o -hyui" 
HOf’H^tjiHj),, and benzo-phenone rO(C|ll5),Tire the simplest 
sentative^ of tile hyelrorarlrons. the serormary alcohols and the kcteiiHS 
of this group. Attached to them are the corresponding c.ubo.x} 
acids- -u.g, ; 


Denxo-bctijr>ic acid 


^ r.n(OII)/6.B»60,fl 

' (,H| 

Iknxa-bydroldMfixoic aetd 


C()< 


Benzoyl 


d-teiizoic acid' 
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I. I fVDKOrAHlioNS (I)lPHENYL-MErifANES). 

fonnution.- [ 1 ] I'rom benzyl chloride, benzene, and zinc dust 
(Ziiu'ke, A. 159, 374), or aliirniniuin ('hloridi- (Friodel and Crafts). (2) 
From formaldehyde, inethylal. or nielhvlein- diacetate with benzene 
ami sulphuric acid (Baeyer, H. 6, (j()3). Both reactions are capable of 
wide generalisation. 1 bus, by use of the se(amd r(*a(tion, substituting 
other aldehydes for formaldehyde, numerous hydrocarbons have been 
obtained in which two benzene residues are attached to the same 
carbon atom (see unsym. dij)hen\ hmethaiie, below). Ua) Benzyl 
alcohol and benzene, by treatment with concentrated sulphuric acid, 
yield diphenyl-metham' (B. 6, (/, ;). (5) p>\- the redurtK.n of ketones! 

into which the benz\ l - benzols an* oxidised. Diphenyl -methane 
derivatives are formed as by-products. (,|) |^,v the artiou of sodium 
upon mixtures of bromo-henznls and alkvl-benz<.ls (B. 33 , J34). 
(5) by the oxidation of alkvl - ben/nls with manganese dioxide 
and sulphuric acid, from which we obtain tidvl-phcnvl-mcthane 
(B. 33 , 4b4)- 

Diphenyl-methane (’«lIvEH.,.C,5n;,. hnizvl-hotzn!, is obtained (i) 
from benzyl chloride and benzene with zim: dust or AlCl.,. (2) From 
CHjClj with benzene and AlCl;,. (3) h'roin niethvlal, or (4I from benzyl 
alcohol, benzene, and suijdmric acid. (5) Bv the reduction of benzo- 
phciioiie with zinc! dust or zinc .ind ''ulphuri(‘ acid, cm hydriodic! acid 
and phosphorus ; and (<>) upon di>tilling diidieiivl-acetic acid with soda- 
lime (A. 155 , 8(.)). 

Diphenyl-methane possesses the* odour of oranges. It melts at 
^b-5 and boils at 2hl . Whc'ii condnrted througii ignited tubes it 
yiohls dij)henylene-metbane ccr llncireiu' ; a rliinniic acid mixture 
o.xidises it to benzo - plnmone. wlicreas concentrate'd nitric acid 
changes it to p,-, o, p-dinitro-, and tetra-nitro-dipiienvl-methane 
(A, 283 , 154). 

Benzyl -toluenes, -/(•/v/ - ;;n-//u;ns t ,JFD'lF.CeHvFH,v--A 

'guid mixture of o- and p-bmizyl-toliio), which cannot be sefiaratc'd, 

obtained by the action of zinc' dust on a mixture of benzyl cliloride 
mid toluol. Anthracene is formed at tlie same time. The inire piira- 
mdy li.is been formed by beating juiia-phenvl-t«'lyl-ke(i'ne witli ziiic 
and is a licpiid, boiling at 285 \ It ajcpcars also to W piuxiuced 

Ihc action of sodinni upon p-l)romo-toluol along with p-ditolyl. 
iomo-iu(>sitylem» sodium vichl. tcigttlnr with diinesitvl, a 

(B. 29, III). 

Benzyl-p-xylene boils at 2(^4". Benzyl-mesitylene melts at 31)" and 
m s at joi iin* beftzyl-durols melt at <>o and boil at ^10' ; and at 
A ‘‘'l'\d2hT Benzyl-penta-ethyl-benzol melts at SS (B. 26 , k. 
nulls melts at 22'’ and boils at 2fo . Dimesltyl-methane 

. hydrocarl^ons well' obtained ae'cording to 
ym. aiTording to me'tluHl i. 
(\HvCH,.(\llvNO, (A. 283 , i57) -nu' 
... from o-nitro-bemzyl cidorido aiul benzene' 
bodies. (B. 18, 2402 ; 29, rhe nula- and /)uru- 

nf meta- and para-nitro-beiizyl alcohol by means 

at IT® sulphuric acid. The first is an oil ; the second melts* 

(B. 18 , 2716). 


y KV) ■ ineuiisvm 

I ;,n,l 4, an<l the s 
„ . prepare, 1 
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02-Dinitro-diphenyl-methane,ni.p. 159°, from p2-diami(l()-02-(liiiitr(). 
diphenyl-methane by de-amidation [J. pr. Ch. 2, 65 , 327). 

m.>-Dinitro-diphenyl-methane, melting at 174'’, is forimd fr„ni 
m-nitro-benzyl alcohol with nitro-benzol, or from formaldehyde, nitn,. 
benzol, and concentrated siilidiuric add (B. 27,2293, 2321). m, p-Dj- 
nitro-dlphenyl-methane, p-nltro-benzyl-m-nitro-benzol melts at i 
Po-Dinitro-diphenyl - methane melts at It is obtained fnm 

diphenyl-methane along with 0, p-dinitro-diphenyl-methane, ineltnii^' 
at ii8' (B. 27 , 2110 ; A. 194 , 3t)3). 

Tetranitro - diphenyl - methane, melting at 172 ', forms d n kd luc 
coloured salts with alcoholic potash (B. 21 , 2475). 

o-Amido-diphenyl-methane is a lujui,! 
When its vai)oiirs are conducted over ignited lead oxide, aciidm ii/ : • 
results. Nitrous acid converts it into tluorene (B. 27 , 2781)). m- an i 
p-Amido-dipheny 1 -methane melt at 40 and 34 respective ly (B. 16 . , 

02-Dlamldo-diphenyl-methane, m.p. i()o (see /. pr. Ch. 2. 65 , ; ;i 
p^-Diamido-diphenyl-methanes are forimal (i) from nietlnini' 
dianilines on heating with aniline chlorohydrates ; in tluN o k tmn 
amido-ben/vl anilines may be harmed as intermediate prodin ulndi 
are further transposed into diamido-diphenyl-nn-thanes : 

CJIjNH.CH, NHCdb - N{b(NII,rila ddMl; 

This reaction iscontirmeel (2) by the easy formation of dianudo-(li|)lK iivl- 
methanes from amido-l)enzyl-anilines by heating witli aniline i lild"- 
hydnites (C. 1900, I. 1 1 10 ; cp. B. 33 , 250). 

Pj-DIamido-diphenyl-methane, melting at 85", change s (anii leulv 
to ])ara-rosanilin or rosanilin when heated with aniliiu* or o-tdiiiliii 
in the j)resence of an oxidising agent (B. 25 , 303). 

Its tctranu'thvl derivative results fr(>m dinu'thyl-aniline by ineaie of 
€211212. f (1,311 (or CClj), or with methyl.d, or by the action r)l ( S. ini l 
zinc upon dimethyl -aniline. It melts at 90 \ 

The hvdrogeii of tlu‘ group CH, attached to basic imiIk h-' /'> roi 
readily replaced by sulphur ; see pj-tetraiindhyl-diamido-tliio-beii/.K- 
phenone. See A. 283, 149 , for isomeric diamido-diphenyl-nuihuncs. 

Pj-DIamldo-Oj-dlnltro-dlphenyl-methane and its reduction i io lmts 
see C. 1910, II. 5^)9. jjj-Dihydrazino-dijihenyl-inethane (li.<*i.‘li 

NHNHjji. m.p. 140 {J. pr. Ch. 2, 74 , 155). . ^ 

()xy-hen:yl-benzols.--p-Bemy\-^henol rmdting at 84 and 
at 325" (in (Xlj), is produceil (i) from benzyl chloride, jihenol, and /ui^ . 
(2) from benzyl alcohol, phenol with concentrated sulphuric add, ci 
zinc chloride ; (3) from p-.imido-diphenyl-methane. j 

The brornination jiroducts of this ])henol, like the 
phenol-alrolnd bromides, can easily be converted into 
quinoncs, c.g. C^Hd II : r,jH2Br2 : O I Had, yellow luecipitalc. od 
[lassing into dibromo-oxy-benzo-hydrol (.A. 3 ^, 3^7) : 

Amldo-benzyl-phenols are easily obtained by the comlciddi"! 
amido-benzyl alcohols with phenols ((d 1903, I. 288). 

p-Dlalkyl- amldo-benzyl-phenols, rg. (^jHjOHBijX Hs! n 
(Clfjj. are formed by the action of o- and p-i)seudo-phenol >0 
upon tertiary anilines (A. 834 , 264). , 

02-Dloxy-dIpbenyl-metbane is only known in the form 
hydride, xanthene (q.v.). 
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Pj-DIoxy-dIphenyl-methane is produced on fusing diphenyl-niethane- 
(lisulphonic acid with KOH (A. 194, jiS). It melts at 158^ Its 
iiimdhvl ether is formed from anis(^l and methylal by tlie action of 
('(incentrated sulphuric acid (B. 7 , 1200), and melts at 52'' (B. 7 , 1200). 
Hv exhaustive hromination it is converte(l iiit(Ki hepta-bromide, which 
ca>ilv splits off HBr and turns into a tnethylcne-quinonc 0 : CgBrgll : 
( Ih gBrHaiOH), red needles, m.}). 2^5 (./• pe Ch. 2, 58 , 441 ; A. 330 , 
()i). Substituted p.-dioxy-diphcnyl-metlianes have been obtained, in 
various ways, from p-oxy-benzyl alcohols, and the derived jrseudo- 
pliciiol haloids (A. 356 , 124). 

^^ultivah‘nt phenols are easily concentrated by formaldehyde into 
polyoxy-diphenyl-rnethanes : methylene-dipyro-catechin, nuj). 220 with 

tkroinposition (B. 26, 254 ). Methylene-diresorcin, methylene-diorcin, 
methylene-diphloro-glucin (A. 329, aOfji ; ( . kjoj, I. 547 ). 

Methylene-bis-hydro-resorcin CIL{rglL(),j2. 1114). 142 , from hydro- 

rvsorein and formahhbyde, on boiling with acetic anhydride, yields 
oclohvdro-xanfhetu'-iiinne CHifLgHgO)./), and with ammonia deka- 
iwdro-acridin-diune ( gllgOfaNH (A. 309 , 450). 


2. Aixohols (BkN’ZO-MYDKOI.S). 


Diphenyl-carbinol, benzo-hydrol (CgHgi/'ILOll melts at 08 and 
boils at 2(j8 with partial (lecomi)ositi(Ui into water and benzo-hydrol 
ether i(l melting at io<r (B. 34, I9<>5). It is produced 
oiilioaiingdij)lu*nyl-bromo-methane with w.iter to 1504 or, more readily, 
from heiizo-plumone with sodium amalgam, or by lieating with alca>holic 
potassium hvdroxidi* aiul zinc dust (together with benzo-pinacone) 
(A. 184 , 174). Synthetically, it is prepared fiaun formic ester with 
phciiyl-magnesium bromide (('. it)o2, 11 . i2o(p. By oxidation it 
ixi>s(‘s into beiizo-phenone. .ilso by heating m tiu' presence of jialladium 
bla('k (K’. 36, 28i()). With qiiiintnes and (juinoid substances lienzo- 
bydrol condenses with entrance vd one or two t litCgiyo groups into 
tile qiiiiioid nuch-us (B. 32, 2i.|i) : 33, ypp)). 

Phenyl-p-tolyl-carbinol melts at 52 (A. 194, 205). 

Diphenyl-carblnol chloride, diphenyl -ehloro- methane, melting at 
M , IS obtained from benzo-liydn)! and IK 1 . Wlicn heated it breaks 
'I'wii into 11(4 and tetraphenyl-c'thylene (H. 7 , 1128;. Diphenyl- 
fjromo-methane, from dijihenvi -methane and biaimine, melts at 
4a . 


Benzo-hydrylamine NH2.('1I(('JI5)2. P obtained from 

'‘b’liciiyl-hronio-metliane and from ben/o-pheuon-oxinic (B. 19, 4244). 
l‘i^‘ latter method has afforded the homolo^ou'i alkyl-benzo-hydro.xyl- 
(B. 24 , 27()7). Tlie formyl derivatree. from benzo-phenone 
‘iniinouiuin formate at 200' 250' (B. 19, 2i2<)). melts at 1420 

^ormamldine-benzo-hydryl CHfNlIjNHt'Htt'gHs). Lumed from 

Pnissic ses(pn.ehlorohydrate iCNH.jlK'l, benzene, and AICI3 (H. 

1771). 

Dlbenzo-hydrylamlne melts at 14b A 
P * benzo - hydrylaralne ('rtH4N!I.CH(CgH5)2, b.p.oo 
>1110(1 when CgHjMgBr is attached to benzylidene-anihne and the 
is decomposed with acids (B. 38 , 17(7). 

P'Benzo-hydryl-hydroxylamlne [diphenyl'umifwl-meilhincl lit). Nil . 
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CIRCgHrJo, m.p. 78'", is fonnc'd on boiling a solution of (liplitnyi. 
bromo-nu'thaiu' and acctoxime with glacial acetic acid and watn 
(A. 278 , 3 <’ 4 )- t 

Benzo-hydryl-hydrazin (C„H5)2('H.Nlf\H.^, m.]). 59°, bp.,, i,ss 
and bis-benzo-hydryl-hydrazin (CglfJoCH.NHNlI.C [[(C,,!!.,).,' m p 
133 , from bcn/o-i>hcnonc-liydrazonc and bis-])(‘n/.o-plu*nonc-hy<ira/,iiii( 
bv reduction witli sodium amalgam and alcohol. Hen/a )-hv(lr\i- 
liydrazin, on laoiling with H('l, si)lits into iliphenyl-chloro-mcthaiic aiiii 
hydra/.in {J. pr. Ch. >, 67 , lu). 

o-Amido-benzo-hydrol m.p. wna 

in the reduction of o-amithi-ben/o-phemuie. It is capable, liki 
o-amido-l)en/,vl alcohol, of producing heterocyclic com])ouiids ();. 29 , 
1034). The isonuric o-oxy-benzo-hydrylamine eji, |di(Mia(,n 
m.]). 10 V . G (d)taineil bv reduction of phcnvl-imioxazcnt’ (( , iSyS 

II. 

p-Oxy-benzo-hydrol llOi.j ( ,dl,( 1 I(()II)C,.H.. m.p. ii*i , fr in 
ben/.oyl-phenol by redin tion (A. 210 , J53). op-Dioxy-benzo-hydrol i' 
formed l)y condensation of l)enzal(lehy(le and resorcin by iiieaih 1! 
alkali (C. 1910. I. 920). 02P2-Tetraniethoxy-benzo-hydrol, m.p. i;a. 
from \'ic-ioflo-resi>r(ino-dnnethyl ether. Mg, and formic (^tei A 
372 , 128). 

In the aldnl coniliHSiition of beji/aldehvde, or p-nitro-l)eii/al(ielivil( 
and dimetlivl-aniline, with hy<lro('hloric acid (by /nCl,, or oxalu and 
the {iroduct> ar<' triplienvl-methane derivative'.) there ariM' ; p-niiro- 
p-amido-benzo-hydrol N'od 1 I(()H)( ^HiNII. (f ipoi. 1 
p-dimethyl-amido-benzo-hydrol (\ 5 lbClI(()H).(\,li,N(( ll^),, mp 10, 
and p-dlmethyl-amido-p-nltro-benzo-hydrol, m.p, (IV 21, '.-’uji 
B y reduction tlie latter < ompeaind vu lds p-dlmethyl-amido-p-amido- 
diphenyl-methane, m i) P »5 . p, 2 -TetramethyI-dIamido-benzo-hy(lrol, 
m,j). (/h , ha', been obtained bv the reduction of p2-tetl ametlivl-diaiiiid"' 
benzo-phenone (B,. 22, i87<pl. ( )n b<*iling the former with dilute 

mineral a< id> until tin- bhm colour iia> ili'.appeared, it bre.ik' di'Wii ml" 
dimethyl-aniline and dimethyl-amiflo-benzaldehvde (IV 27 , ,511''" h^ 

the >olid condition p2-tetramethvl-diamido-l)en/.o-hvdrol m whitr. 

while its solution i-. blm- in « olour (IV 20 , 173,3. foidnot' ) I” 
solution the t‘-tramethyl-dianndo-benzo-thio-hvdrol has, like auianim, 

[lerhap. a (juinoid :>tru( ture (IV 30 , 2803 ; 33 , 28 5), It 
reactive bialy. On standing, or on boiling with alcohols, i tliem "’' 
generated. Mt'llnl itfur dl^UCIIff „IIjN(VlI;,)2!2. I' 7 “ 

1. 471) , with ^Ilj it yields in ahadiohc 

benzo-thlo-hydrol Hs’f H ; ( ,N {( 1 1 ,) 2 j 

amine it spontaiieouslv transposes into 

hydryl-aryl-amlnes ArN IK Hi ( \\ 1 (C l I^) 

aiiramint s. The simphst leuc.iur.imine > 

I '5 , is formed from aiir.iinine liy reductu , 

alcrdiol ; oxidatnjn regenerates aiirainine. With Am "'’* ** ”' 
leucauramitjes vield tetramethyl-diamido-benzo-hydryi 

s;ril:( .H,N(( 172 (I?. 36 , . 57 . 5 . 90 )- 

having a reactive ( H^ group, lik<' rnalonir ester, aeeto-a( etu 
tin* hydrol easily unites with expulsion water (C, I 9 i‘h J- 


aliition tetrameinyi-aiann'''' 
m,p, 82’. With 

telramethyl-dlamldo-benzo- 

,L. Ihc so-rair.l ..nW'";' 

;h,( , 

,.ii will, sddiurii .iii.aK'"' , 
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qiiinones and qiiirioid substances it condenses like benzo-liydrol itself 
(H. 34 , 881, etc.). 

3. Ketones (Bi^'zo-phenones). 

The ketones of the benzyl-benzol group bear the same relation to 
the benzoic acids that the acetones bear t(j the fatty acids ; 

ni,ct),ii CO co/^‘ 

Acetic acid ctoia- licnzoic acul iienzo-phenoiie. 


This analogy is shown in the various methods of formation. 

Methods oj formation. - - {1) By o.xidising {a) the benzyl-benzols 
and {b) the benzo-hydrols with chromic acid : 


CM . 

* ' C.H, 


CO< 


C,H, 


HOCH. 




If the CH2 grotip contains alkyls or carbo.xyl these groups will be 
split off by the oxidation, with the inoduction of ketones. If the 
benzene residues contain alkyl groups these are converted into carboxyl 
groups. 

(2) By the action of hot water upon the ketone chlorides {see 
Renzo-phenone chloride, below). 

Suefear Syntheses.- - { \) By the distillation «)f tire calcium salts of 
niononucleus, aromatic monocarboxvlic acids, the ('O.^H groups of 
which are in direct union with the benzene resitlue : 


(C.H^.CO^l^Ca (CeH5)./'0 : ('()3Ca. 

(.1) By the condensation nf benzoic acid or its anhydride on heating 
with benzene and p2t)5. 

(5) By the action of benzoyl chloride on benzene, in the presence 
of aluminium chloride. 

Phosgene reacts in the same manner, and acid chlorides are the 
first products. These then change into ketone> (B. 10 , 


OH, i-COCL 


HCl 

(AK !,) ‘ 


(•.n,.a)fi u'. 


‘ (■ HXOC.H,. 


(h) By the action of carbon tetrachlorule upon aromatic hydro- 
carbons and their halogen substitution products, m the presence of 
henzo-phenone chlorides are obtained, which, (Ui heating with 
water, turn into ketones (C. iqoq. I. 283 ; 11)05, 1 . uqS). 

(7) By the action of mercury dipheiivl upon the acid chlorides — 
benzoyl chloride. 

lkhaviour.— {i) On heating with zinc dust or hydriodic acid and 
^'^orphous phosphorus, the ketones sustain a reduction of the CO 
grwip and revert to the hydrocarbons ; for example, benzo-phenone 
diphenyl - methane. {2) Sodium amalgam changes them to 
‘dcohols (benzo-hydrols) and pinacones. (3) Splitting up of 
yated benzo-phenones by heating with phosphoric acid, HI or 
. into hydrocarbons and carboxylic acids (see B. 32 , I 5 b 5 . 1908). 

diphenyl-ketone VofCJU),. is known in two modifi- 
th.^' ^ ^^^stable (labile), melting at 2()\ and produced on boiling 
rev niolting at qb". The unstable modilication slowly 
^ to the more stable variety. This takes place rapidly, and will) 
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a very perceptible evolution of heat, upon touching it, with a tr,i(v,,} 
the stable variety (B. 26 , R. j8o ; C. 1898, I. 1177 ; 1900, I. ^o). ^ 
boils at 307"" (760 mm.) and at Ib2°,{i2 mm.). It is produced ai conium 
to the general methods : (i) by oxidising diplieiiyl-methaiu'. iinsvin- 
metrical diphenyl-ethane, benzo-hydrol, diphenyl-acetic acid, (tr, 
(2) from benzo-phenone chloride ; (3) l)v the distillation of c.ili-innJ 
benzoate (IVligot, A. 12 , 41) ; (4) by the'action of P./)., ui)oil l,rii/MU- 
acid and benzene ; (5) from j)hosgene or benzoyl chloride, hni/riic 
• and aluminium chloride ; and (<>) from benzovl chloride aiid nu n nv 
diphenyl. It is also found with benzoic acid and triphenyl-caiimid! 
(7) among the products of the action of ('()., 19)011 C^H, .^M.gBr (H, 36 , 
3005). On fusing with potassnim hydrate it ilissolves into Ixn/nir 
achl and benzene, and on heating with sodium amide, ui lan/rn, 
solution, into bcnzamide and benzene (C. i()09. II. 22). It i^ coiivcrtoi 
into diphenyl-methane, biiizol-hvdrol, and ben/o-]>inacone 1)\- rcilur- 
tion. HexahydrO'benzO'phenone, m.p. 54 ', from hexalivdin-hcn/nvl 
chloride, benzene, and Al('l3 (B. 30 , 1(140). 

Henzo-phawne //nwo/egnc.s. - o-Phenyl-tolyl-ketone, b.j). 7,13 , uiuii 
conducti'd over heated lead oxide, passis into anthra-ipiiuoiie 
whih‘ it yields anthracene when heated with zinc dust (IT 6, 754;, 
m-Phenyl-tolyl ketone boils at 314 . 

p-Tolyl-phenyl ketone is known in two moditii ations : the nn^tiililf 
(labile) form melts at 5.S i it is hexagonal. Die stable form, 1114). 
593 is mon(»clinic (A. 189 , X.\ ; B. 12 , 22<)<)). 

p*Ditolyl ketone nu'lts at 92 and boiO at 7,7, 5 Benzoyl-xyiol nu It' 
at 3b- and lioiN at 317 (B. 17 , 2S37). Benzoyl-mesltylene melt' ;it 
jt)' and boiN at 317 . M(‘sitoyl-mesitvh‘n<‘. in.j). 85 ( /. pr. Cli. 1, 
35 , 48b), etc. All these are most convenientK' prt“])vired bv mctlind 3. 

Derivatives, of lUnzo-phenone obtained }>\' the Replacement oj ()\ yeo!.-- 
Benzo-phenone chloride, diphenyRdichloro-methane CCl.,((V,Hi);., 
at 193'' (}() rum.), i' produced when P('l^ ai t' upon bt‘n/o-[)lieniiii(', 
Also by tin* action of Ixaizene upon < arbon tetrachloride in the ])ie'eiio’ 
of AK I3 (C. 1905, I. 1248). 

When heated with water it r<!Verts to benzo-phenone, while with 
silver it yields tetraphenyl-ethvlene, and with zinc dust t( tr.iplienvl- 
ethylene, a- and ^-benzo-pinacolin (B. 29 , 1790). Bv tr.iii'in'^U"'^^ 
with two molecules so<lium azide, nitrogen is sj)lit olf, and N , a-diphenyb 

' tetrazol ll is formed ( 1 C 42 , 3359). 

N* N 

Benzo-phenone bromide CBrjft Jfs)^ i-, i)rodured on dropi'ing 
bromine into diphenyl-rmdhane heated to 150 '. 

Acetals of benzo-plienone are ol)tain(‘<l from benzo-phenone i hh'it'h 
with siKlitim alcoholatfs, as well as from benzo-})henone ami (till'*'' 
formic ethers. Benz/z-phenone dimethyl and di<‘thyl acetab melt 
107'^ and 52 ', and boil at 289 ' and 295 ' resprt tively (B. 29 , -OJ- - 
*<• 774 )- ‘ 

Thio-benxo-phenone ES(r,Hj)a is derived from benzene l)y _ 
thio-phosgene, CSjCI,, and aluminium chloride. In this 
phenol ethers react more readily than the hydrocarbons (B. 28 , | 
Tliio-benzo-phcnone is further pnxluced hy the action of 1’^’'’^*! 
sulphide upon benzo-phenone, butTest ol all w'hen an alcoholi* so n 
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of potassium sulpliule reacts with benzo-phenone cl,l, , , 1 .. 

intensely blue-coloured oil, which conReals at lower ten n' , 
blue needles and under a pressure 

thio-benzo-phenones, when acted upon with met d ie 
tetrapbenyl-ethylene (H. 29 , 294,,). nietalhc. cop,,er, yield 

Benzo-phenone-dlethyl-anddiben2yl-mercaptol(C,ll,)X(SClt f h 1 

m.p. 144 , on careful oxi< ation vield ihn 2 

m.p. ..^'and 208“ (B. 35. 244")',^ ' corresponding snlphonals, 

Diphenyl-dlnltro-methane ((' H,|,( i.\ 0 I m.niM, . , 

“j::':«:’'^uteh::n;:yh:xi:^'C 

dust and glacial acetic acid. ^ 5 enzo-h^•dryhl,nn,e"'als^f!';;K"d 

Iraino-benzo-phenone \H k -i . i i 

■' 

C.H s;, melting at itc, , should be vu wed as a deriva- 
tive of imino-benzo-ptienom-. produced in the ,v „ 1 

;; * 

ioai UNr’ll" ir W-uvl-mnno-be; ou'Vs er r iT 

•■iSZaSray-;: . .. 

('oiisult H 28 k ionS\ ^ 0 ( u <>i an unstable form, 

(**■ 30 , 281,2) l"'.vahvdro-hen/amh'de ' 

(<'.ll5's' :NNII.,. m.p .,8 and bls- 
“■P. 162“ (/ Az‘^''?vT’ (' .ll.-.U' N X :l ((',llj)., 

P* Tho hi ’'f r j ^^"^^’P^^^'one-serai-carbazone, 

(**■ 19 . R.;i02) ll'.llj.l : NXH.l ..il.-, melts at .47’ 

5 (P-lbyf'tBromn^Z' method 

the n “ -Id 

P*^®none-oxIina m ir '' I’roimne atom. If o-bromo-benzo- 

mdtmg at Ij2". lx- acted upon with caustic alkali it 

C<,Hj 

^ •'^^gcn bropiidc? ami Ix’coines />/nv/ w’-f «</(> \ uct j/c N 
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(B. 27, 1452 ^ wliilo ni- aiul |)-l>roiuo-h(‘iiZ()-j)lu‘n(>n(\ on tho otlirr li;iii,| 
vicld witli U'l)n)ino-l)i‘nzo-{)lu‘noiu‘ Ivvo isonuTic oxiiiu's (IC 25, ;j()j 
A. 264 , T 5 -C I/I). 

The svm. m-, p-dibromo-benzo-phenones (Hr('gH4)o( 0 , nidiinj. ^ 
14J ’ and Jji , yield but o)ic oximt' (A. 264, ibo). 0 -, p-Dibromo-benzo- 
phenone, melting ?it 52", yields oximt’, melting at rgO ; this c?]\ \x- 
readilv rearranged to p-bromo-phenvl-indoxa/ame (H. 27, 1 * 15 .])- 

o-Chloro-benzo-phenone-oxIme shows less n adily, and o-iodo-benzo- 
phenone-oxime more readily, than o-hromo-bcnzn-pJioionC'OMoic ilu- 
formation of phenvl-indoxazeiie (B. 26 , 1250). 

Benzo-phenone hexachlorlde ( ,.,H jCO( /HT !«, m p. 215 . from Ix n/o 
pln;none and ehloriiu* in chloroform, on heating gives trichloro-benzo- 
phenone 'OCfiUT'l.,, imp. 141’ (C. I. ii/S). 

Xitro-hoizD-phcnonc's. 0 -, m-, and p-Nitro-benzo-phenone melt ai 
105', 44''", and 148 ’ (B. 16 , 2717 ; 18 , 2401 ; /. pr. Ch. 2, 65, juSi, 
Phenvl-indoxazime is produced when the oxime of the o-l)od\ is hmlnl 
with caustic soda (B. 26 , 1250). (.)n Inciting at ordinarv j)ris>uns n 
forms acridone. probably by way of phenyl-anthranih* (B. 42 , 441:, 

0;,-, nio-, prDinitro-behzo-phenone melt at 1^84 148 . ami is r 
0, n-,’ 0, P-, and m, p-DinItro-benzo-phenone (N(),( JI4),/ () imh it 
I2bd igod and I72^ 0.^- and 0, n-Dlnitro-benzo-phenones arc foniidl 
in the nitration of benzo-pin-none (A. 283 , ibg ; IT 27 , 21 ii). 0., Po- 
Tetranitro-benzo-phenone nn lts at 225 (B. 27 , 24,18). otlu r mJ 
stituted benzo-[)henones are rh srrilied in tin- A. 286 , 4,00, etc, 

c-Phenyl-anthranlle <>, ferblv yellow cr\s{.ih d 

m4). 5 m<iv be n'-gardt-d .is an imn-r anhydridi- of o-hydro.\\ l.imiiin- 
beiizo-pln-nont'. l-'ollowing anlhramle and c rin-thyl- vntliriiiiilc, it 
i:> obtairn-d l)v reduction of (»*nitro-a<elo-phrnoin; with tin ami 
glacial act-tK' acid, or l>v oxidatimi of o-amnlo-aceio-})h('iioiie \vitli 
('.iro’s a( id (IT 42 , 1724). atnl. in small (juantities, by tin- c(»ml('im;iti('ii 
of o-mtr(j-l.i*-nz.ddehvd»- and benzene, by means of coin cntr.iti .! 

(B. 41 , [845). On In-ating at ordinary prrssure it transpcmi s into tlu' 
isomeric acridorn* (B. 42 , 5d^). I'I*e ''ann- tr.insform.ition m > 1 ^'' 
[irodncrd by fin- simultaneous action of sulidinric and nitnnis .uiih, 
probably by wav of nitroso-o-hvdroxvlammo bt-nzo pheiiom- fH ‘*2, 

171b). Cp. tin- analogous br»-aking up of anthr.inih-, and tin' tianv 
pcjsition of c-m<-thvl-anthramle into iinloxyl. Di-riv.ilivos of gli'iu 
anthranile arc- {irobably roj)rrsrntod by a sories of coinpoumic ol't.nntf 
by the cond'-rmation of o-nitro-lx-nzaldebvde with teiti.iry anilints am 
jihennls, by nn-ans of concentrated IB 1 (B. 42 , 1714)- ^ 

Amiiio-ht'nzii'pht’fwncs are obt.iined from nilrodK-nzo 4 >li' - 
from benzoic arid, climethvl-aniline and Ih/Ij. * 'J n-o 
phthalariile and ZnCl, (B. 14 . 184,8). etc. 0-, m-, P-Amido-Denz ' 
phenone melt at mb', 87 '. and 124 '. o-Amidod)enzo-j)ln nom- ’ j j 
from tohnd-siilphon-anthranilic at id chloride, witli benzene 
and sapomlication td the resulting toluol-sulphon-amido 1' " 

(IT 35, 4274 ; 39, 4442). Or from the amidt‘ of moire 

bv means of sodium hypo-broinite (B. 27 , 4484 ; A. 291 , 8 ). ^ 
of o- ami p-ainino iM-nzo-pheinaie in the form of their bt-nzm ‘ 

live, f ^fljCONTlf.ir/ fW ^H^ is obtained by intramolecular 4 ' 

migration from the intermediate dxhcnzoyl^milinc (f ^ ^ 
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S . K,o, ,. 

23S3). Acetyl-o-amido-benzo-phenone ,!, ^n• .u '? 

benzo-phenone, P-benzoyl-dlmethyl-aniiine, m , . f 

. Sr 

aniliiK-phth.iioylic arid. 0„ furtlir’r drlivatil, s' o'rpim tT 
phenone, S(‘(' 7\. 311 , T.]7. ^ p-'imido-benzo- 

Ring-formalum, of o-Amiio-heuzo-phe,ume.~ln icrdor,r is n 
diphenyl, ■ne-kotom- (li. 27, ipSii ( d P/;r,n/ 

:ri.?™;::S7£a::rrs~^ 

wluMi acttyl-o-aini(l()-lM'nz..-|>hcn()n(*-(,xini,’ js\‘rtrH nn 
^uihydrid,.. ((>] o-AM,i,l,M,rn/,,.,,l, .,K.,a r ,„ £ T " ■ 

^^hI^h proh-Mv contains an .^-innnhru-d •' nny (H"29, 


c.U, -■ 


MI 




^ N. :H; (Vi! 


< ,H, 


(' 

('d^' Non "" 


Ml, 


’.(db 


i. c.ii.f; p’*'.". ( ii .ii, x 

NHCO.CII,, ■‘•"•'x _,■,,, 


C ‘.H. 

> ^'db Non 

•Ml Co.CIL 


At rjtlt iiu* 
Miitirviionf or di- 

plioiu Icno-kctoiio 


1 tifn\ i-intidxazoiu' 

u i’ii<'iul-;)-mttlivl- 
>j'.un,»zolin 


(• II , < (t db' \it:\l phcnvl- 

N,( (K H,' -.s,,..! ...a ■ 


the nji.i ■. ' 7 .:', and 


a-.Mrtll\I ■•-pl,('ll\l- 
ipniu'lai 

AtiIiytiit)-l»i'i-<) aniiiio- 

'iu'iumr. 


''■ ''.II. II. (II 

^ xi’;-"* ^"•"-(.H.. ^' r'l, '■■I'vl^-I- 

» c.rjia 

Oj-, iDj-, Pj'Diamido-benzo-phenones 

r‘-^P<'‘ tU(lv. Xitii.ns acid converts 
'*‘amido.|x.n/n nl" •I'"'">'''i'iir (H. 28 , ui). 

’’‘‘famethv^ ^ suKsianliv.-. oiioii dvrs iH. 22, nSS) 

^■«. N(CII) Mioldrr s krtonr 


CO 


chloriy.J^^'C'H»)i' "Pott Itcaliiif; lirxainrthvl vinlrt willi liydro- 

Ii'r«'n '* l>r, |.,.rr.l l.y tl,r artion of 

^'‘'■'"is'ldd c "f Alt 1 .,. It mrlls at 17 

'■ n'crts It into mtroso-liinirllivl diainido linuo iilirnonr 
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(B. 24 , 3108). I )iiiu*lliyl-anilinf aiul I’c'l., rDiivirl it into iiu;lli\ 1 \ 
while it yields I jt/orn/ blue with pheiiyhnaplithylainiiie. Its ov/;:, 
melts at J3.C (B. 19 , 185J). Its hxdruzone melts at 174" (P). 35 , ;(,(,] 
With two molecules dinu^tliyl sulphate* the ketoiu* (■oud)iu(‘s to toim a 
l)is-(|uateruary ammouieim salt ( /. (n\ Cii. 66, ;o 

Tetramethyl - - diamido-thio-benzo-phenone t'S ( ,,1 1 ,.N k 4 1 , 

results tretm tin* action ed hvdroirou sulphide uiuui an alcoholic .1111, uini, 
solution luMted to ()o or it t an lie prcjiared from diuietlu l-amluh .md 
( St E. It consists of ruh\ -red nystalliue Hakes with a l>hu- iii^u, ,,1 
a canthaiides-,i,Teen crxslalline powder, meltinii at joj (P,. 20, 

: P. 1898, 1. lojtj) ; on healiny' with alcoliolic .NIP, under pi. ^oin 
it h>rnis auramin hast* (juantitatively. 

Tetramethyl-p.-diamido-benzo-phenone imide, auiarnm 1 k, 

: Ndl. 1114). 1 'It , coinhines with diniethyl sulyliitt 
to form the meth\ l sulphate of inetlu l-auramin ( /, pr. Cl:, j, 66, 
rile d\ estutt aur^imin is the < hlorohv«lrate of the auramin liasc 
:'(tdP,),\(',IIp,P ; MI4 1 . nr of a (piinoid pseudo - foi 111 oi n 

NHiC NiOlj), Cl ^ gg , 

Auramin results when tetraniethvl (Ininiidodien/o jHicnoiie s inaihd 
with ammonium e hlori<ie and /me ( iilonde. a> well as from p-diiiiriii\ ! 
amidod)en/.anude l>\- the a< tion of dmietlu l-aiiilme and /iik 
iB. 28 , i\. 80 .. Perh rtK’ an.il<»4»»o> d\e'>tutl> are ohtaiiird tii ii; iik 
j)rimar\' anilines and diamim ^ dP 20 , ^•"'44 ; 28 , \\ /15). Auramin, 
,t,'olden-vellou flakes, i.-. iinjx'rtant .i'> a i ottoii d\ <•. ( olloii iiiordniiM! 

with tannin i> coloured a hi uitiful \ ' llow h\’ tliN ''.ilt. 

Potasi-mm c\aniile dnuiK's it to tin- nitrile of the ( i.i ii-|h udin- 
let ramet]i\Tdiami(lo-dipiien\ 1 .uetn .n id i|;, 27 , 

0, m-, 0, P-, m, p-Diamido-benzo-phenones nu ll at >o , ijs , m i 
rjO rospectivep- (A. 283 , I pj ; P). 28 , in). 

Benzo-phenone-o-sulphonic acid PhH.PoP.iH* j 80,11 ulihe 

hen/01, ' .mlivdride with hm/one .md AP I, |P.. 33 , ;48ti). 

Benzo-phenone- 3 , 3 (.d-dlsulphonlc acid (SOJP o ; .hlor !r. 

1114;. I ;8 (( . i8(,,s, II. ;.J7). 

Oxy-benzo-phenones are form' d ; (1) I'rom amido heii/.o iihi neiH ^ : 
in tliis < h.in.^r tin- o-.»niido-hen/o phenom -n j).i<s ( hietK into lliioi i >. 
Izj Bv <lect)m{)osm4 the xanthones. whn h tn.i\' he Mewil .i' '''• 1 '' 
plienvl ethcr-i of o^-dioxv l)en/o plienones, with < austi< ptd.i^li 1 1' 1’^ 
the ccmden^ation of heiizoic .k i(U or o.w -heii/.oic acids and j'hriioh 
vv'it h zim f hloride or pho-.phoriis ow ( hloriele (B. 26 , IC 5871, sii1))!imiI' 
acifi, or tin tetracldoride (P>. 23 t B- 4 h 188 ; 24,o07). (4) l‘i"iii jihi iiel> 

hy means of henzoyl < hlortde, /m< ilnst, or /m<’ c liloride, or aluiiii'H""' 
cfdoride (B, 12 , /Or). (4) P,v the a< tion of Itenzodrie hloiide and /in' 

oxide fp». 10, loO(ji) u{>on phenols or th«-ir lien/oN'l isteis. (*>) 1’^ ^ 
action of alkalie-, upon henzo tri< hloride* and plnmoB (B- 2 ^’ ^ , 
(7) ITorn the |»henolH .irhoxylit ehherides or tln ir m' Bvvl •!' ct\ 
carho-inethoxy deriyatiyes hy conelensation with heuzenc and • 1 

(A. 346 , ;8i :'B. 42 , roi5). ' 

0 xy-henzn-phenones tnntainim^hut one Hydroxyl (tronp I't ' 

~ o-Oxy-benzo-phenone, o-benzoyl-phcml, meltiuk nih 
|>rodu( fd, toj'ether with the phenyl tester of l>en/.oic at id, h> ’ " 
method of formation ; also from phenyl-indoxazene u|H)n l><‘i ' 
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with j>h<)Sj)horus (11 29 , K. 350). Tlic bc^t method, 

however, consists in treatin/i^ methyl-salicylic chloride with benzene 
Old aluinininm (hloride (B. 35 , 2N11). ' o-Methoxy-benzo-phenone, 
ni.p. >0°. -h'-’ o-Oxy-benzo-phenone anile, m.p. 138^ 

m-Oxy-benzo-phenone, melting at iin", is produced according to 
methods 1, 3, 5, and 7 (B. 25 , 3533). m- and p-Meihoxy-benzo-plien- 
one, m.p. \ f and (>i ' n-sjiertively, b.p, 333^ and 3553 from m- and p- 
methow-benzovl chloride with lienzeiie and AK h, (lb 35 , 2813). 

o„-, m..-, p,,-Dioxy-benzo-phenones melt at 173,3 162 3 and 210°, and 
0, m-, *o» p-Dioxy-benzo-phenones melt at 12b and 142 2 They are 
obtained fnmi the corresponding diamido-benzo-pheiiones. 

()„-l)io\y-benzo-i)henone is also mad<‘ from its anhydride, xanthone 
or (liphenylene ketone oxide, hv careful fimioiMsith ])otassinm hydrate 
(b. 19 , 2 t)Oo). o, p-, and p._,-l)iox\ -iHiizu-jiheiiones are also produced in 
ilir coiideiisation of salicyli<' aciil and idieiiol with tin tetrachloride (A. 
354 i 1 77)- p2-l)i()x\-benzo-phenone apjH'ars also in the decomposi- 
tion of aurin, beiizaurin, phenol-))hthahin. and rosanilin upon heat- 
ing them with water or caustic' potash db 16 , 10313 m, p-Dioxy- 
\h'nz<>-blicno)u\ imp. 2ob4 from the diamido-compoiind. 

(^.xy-ht'nzo-plicHouis (0)i/,nHinc n/ecc //;./?: Urdri'xyl aiiached io 

(he Bnizeiit A’ac/eax. These a.re pia-pared mainly Ity method 3. Men- 
tion must be mad(‘ of the ketones obtained from pxrogallic acid and 
gallic acid, h.r they, like alizarine, an- dye s. 

riu’ dyestuff prepared from ben/oii acid and pxrogallol medts at 
140 . It bear^ the name- iinz.irni V(/;b;. A in trade (A. 269 , 203 : B. 
32 , 1()S()), Isoincri. with the latter m tin- 3 , 4 . 5-irioxy-benzo-phenone, 
imp, 17(3, obtained from trit arbo methow gallox l i hloride, benzene, 

and .MCI; (lb 42 , loiM- 

2,5-bioxy-benzo-phenone( fill:,t ,11, 2, 3 .Oils., melting at 125", 
is ohiaiiK'el from bemzaldehyde and epiinoiii'. e xpewed to sunlight (lb 

24. Cl h>: 41, 143 )- , . , 

0.2 p.,-Tetraoxy-benzo-phenone ((dC.,t ,, 11 ; i> oluamed (>11 melt- 
ing up thiore sce'iu chloride- with soda, t hi heating it jcisses into diox\'- 
Nanth ine (lb 32 , 2io ’C 2. 5, 2, 5’-Telrame!hoxy-benzo-phenone, 
ni.p. i()() , from iodo-hyelroeiuiiione eliniethyl ether. Me. and ( (V, (lb 
4h;(1233 

file harks of C(i(o aiul pJT\h<'((\ found in Ib'C.M.i, and po.sse.ssing 
thera|)cin ja vahie, coiit.un a seuies of Ceii/o pin none dein atixe'S. 
Ihey are' : 

Cotoi'n Cfllf6.( ().('«n3(OH)j((H ]1.,C m.p. lyo . 

Hydrocotoin ('elfj.t ().( JUtOlIbCh IIM: mn C 
Methyl-hydrocotoln ('flllv<*0.('Jl.4(H imltmg at 113 (B. 25 , 
26,2340; 27 , 410). which aiv mcth\ 1 e'tlms of hvu/o\\ phloro- 
: and protocotoln (CH,,0)2(lBb.< f.lC,,('t>.( fill.,(0.,( ICd. m.p. 

^ . ns Wi ll as methyl-protocotoin (( 1I;,G'3 CJI.pt O.t lid. m.p. 

h )4 . deriyatiyes of i. p 5-trioxy-lM'n/«‘-pieUo cate’e'hemo. Ibiiiiig the' 
'’■<idation eif proteicotehn with imnuanganate. we- obtain accto-jupe'ione 
(‘b 34 , ]4(,S ; seealsob. kk);. C 817). M‘'^t cjosely lelate'el with these 

■^Uniiids is, according to recent in\esligatioim (lb 39, 4014), the 
U^ioiisly mentioned maclurin (GlB-d i, 4 - fn 

; which, on heating with «<mcentrat.-d KGll. de'cmiipose's into 
‘ *'^'*-‘Mecimic acid and phloro-glncin. I’lie pentauiethyl e ther, 
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formed by mothvhition with dimetliyl sulphate, and meltiiif^' at 15- 
has been obtained synthetically from veratruyl chloride, phloiu-^iu, in 
trimothv'l ether, and AICI3 (B. 39 , 4022). 


4. Cahboxvmc Acids of ihk DiPiiENVL-MErnANE Ckoci'. 


riiere are tliree classes of these .icids ; A. Dipluiiyl-ntiHunic (\iy. 
hoxylic Acids : B. Hcnzo-hydrol Carboxylic Acids \ ('. Ihiizo-phcnnK 
Carboxylic Acids. 

A. Diphcnyl-mcthanc Carboxylic Acids. 0 -, m-, p-Benzyl-benzoic 
acids (y l 5 .CII.^.(\jn 4 .CO.dl melt at ii; . 107 . and i v|a U ln nih, 
o-acid is digested with sulphuric acid, atithranol {q.v.) is jtrodiu nl T, 
25 , 4022 : 27 , 27S() . A. 291 , 17 ; B. 9 , (>43). 

o-Cyano-diphenyi-methane, imp. kC and b.j). iij ,is obtanad in m 
o-cyano-ben/yl chloritle bv means of ben/ene and alninininm i Iilnriiic 
as well as from o-aiiiido-di|)hen\ l-methaiu*. 

Benzyl-iso- and terephthalic acid ( ftllj.f'lljd'fillsirodl), s.r W. 9 , 
i 7 <' 5 - 

Dlphenyl-metliane-o^-dicarboxylic acid f Iljl^ 6 ^ 44 ! bO.Il)., m p 

25.1’, results from th(‘ reduction of the lactone of Ix'nzo-bvdrol o.-di- 
carboxylic ai id. and that of the dilactoue of ben/,o pheiionr o^du ir- 
bo.wlic .u'ld. ( iuicentrated sul|)hurlc acid chaiif'es it in aiitliraiii'!- 
carbnw lie ai id (A. 242 , 23.;). 

Diphenyi-methane-nij-dicarboxylic acid melts at 220 225 Di 

phenyl-methaiir p-dicarboxylic arid melts at 200 (B. 27 , 2 ;2}!. Di* 

phenyl-methane-o, p-fiicarboxyllc acid, m.p. 220 (A. 309, 1131 

n. ikn zo-hxdroCcarboxylic Acids. o-Benzo-hydryl-benzoic acid 

, ' ■ ('.Hi 

lactone, phcnxl phthalulc QII* , m p. 113 , is inimoi 

I [i:(:oo 

bv tin* rrdiK tion of o iM-n/.ovl-bm/oic arid, an<l bv the bre.ikiii^ d»iwii 
of iM-n/o-iivdrol-Oja arboxylic acid on tin- a|)plication of heal, iln' 
a( id ( orrrsponding to th*‘ hn tone is not l apalilr of c,\islin>2 
its salts, however, are known. I’( (amverls the lactone into aiitliia' 
quinone (B- 21, 2003). 

o-Cyano-benzo-hydroi < ilOHlt^H^'j ( N has be. 11 pr.pir oi 

from o-cyinio-diplu’>iyl-chl(>r<i-tni’tlian(’ l.( flll|f N. the naition 

product from < hlorine and cyano-diphenyl-inethane (H. 29 , 1.45' 

m- and p-Benzo-hydryl-benzoic add melt at 121 and at itq (A 220, 
242). p-Toiyl-phthalide melts at izn' ; fur its homolo^'ins, A 234 , 


j ( li (4n»^>n 

-47 Oxy-phenyl-phthalide C.n*! , m.p. , 1^ <>1 

’coo 

ftorn phthal-aldehydic a< id, phenol, and sulphuric ai id (74 P* ’ 
in. 27,2b;2 , 31, 27</)). 

jCH- (dbrcA 

Bonzo-hydrol-oj-iactone-carboxylic acid c,n, 

Icoo 

202 ', is producerl on lieating hen/.o-hydrol-tric.itho.w'i' 
rnonolactone (liOOf A;*Il4),(.(Oii), the reaction product of • 


taint'd 

cent.) 



u|)on diphthalic acid (A. 242, 244). 

( . Henza-phcnonC‘Carboxyhc acids are formed (i) in the ox ‘ ^1 
of the alkvl-diphenvl'methanes, alkyl-henzo-phenoiies. * 
methane-carligxyhf: acids, and ijcnzo-hyclrol-carboxylic' acids , (-) 



BKNZYL-HKNZOL (,ROl l> 


575 

beuzoyi chloride and benzoic anhydride with zinc chloride ( 1 j. 14 , (x}7) ; 
{]) from phthalic anhydride and benzene with aluminium chloride. 

0-Benzoyl-benzoic acid C«H5.(.0.( \jll,,:2i(X)2H fH20 melts, when 
anhydrous, at 127''. It is protluced l)y oxidising o-tolyl-phcnyl-methane, 
0-niC‘thyl-benzo-phenone, o-benzyl- and o-benzo-hydryl-benzoic acid. 
It can be prepari'd lyv method 3. Heated with phosphorus pentoxide, 
water is eliminated and anthra(iuinone is ])r()duced. Anthracene is 
produced when it is heated with zinc dust. With benzene and alu- 
minium chloride ortho-benzoyl-benzoii arid yields phthalo-phenone ; 
with phenol and stannic ciiloride, oxy-phthalo-phenone. When di- 
gested with acetic anhydride (B. 14 , 1805) it changes to : 

' t d b, 

Aceto-benzqyl-bejizoic add melting at 117’ 

(compare acetodmvulinic acid), d'lie e.vimt' anhydride melts at idz"". 
It is formed when liydroxylamine hydroi Idoride act> upon bmizoyl- 
ben/.oic acid. At i ’/)' it yields iihthalanil (B. 26 , 12b2. 1705). Phenyl- 
( [rjC(C,Hd : N ,, , , , 

liiciazamc C„hJ I . midting at iSi (comjmre hevuhnic 

i[2jCO N.QH. 

acid) (1.1. 18 , 805). 

( hlorinated henzoyl-benznu- acids have been prepanal from chlorin- 
ated phthalic anhydrides by the ai lion of iH-nzeiie and aluminium 
chloride (A, 238 , 33S), and’ homologous >ne(h\I-hen:oy!-J>enzoic acids 
from phthalic anhydrivle and toluol or otluT methyl i'^eiizols (B. 19 , 
\l 086 ; A. 311 , 178). Phthalic anhydride and ilimethyl-aniline give 
dlmethyl-aniUne-phthaloylic acid (8111(1 <)(dlit(H' 6 liiN(t'H;j) 2 . u^p- 
20,X (A. 307 , 305). I'or transformation and sub>titution prcxiucts of 
this acid. seeC. i()Ol, 1. (>31. eppp ftc. 

m-Benzoyl-benzoic add f id aH* .1 ‘ ’^'"dting at ibi®, 

is made from iso-phlh.ilic chloridi*, benzene, and aluminium chloride 
(A. 220 , 23O ; B. 13 , 320). p-Benzoyl-benzoic add, meltm.g at 104". is 
prepanal according to method i (B. 9 , 02). 

Benzo-phenone-Oj-dIcarboxylIc add t Od ^H^ 2 ( (bdPu »ults ir- 

ngiilarly at 150*^-200° with the elmnnatiou of watm’ .md a diange to 
the dilactone. It is produced by oxidising ben/o-hydiol oj-lactonc-car- 
hoxylic acid with potassium permanganate. Hcnzo-pheni'ni-diCiirhoxyhc 
... Coo O(X) , 

«i/(u 7 o?u’ ' I melting at 212 is pK^huasl (>n boiling the 

^ (*H«’ 

‘^pueous solution of llu* acid, as well as bv digi sf ing its alcoludic solution 
''hh hydrochloric acill (A. 242 , 24(1) . 

0 . P-and p^-Benzo-phenone-dlcarboxylfc add, m.p. 235 and above 
.P) respectively (A. 309, <)S ; 311. o<>'. Phthaloyl-salicyllc add 
m.p. 244b from salicylic mcihvl ester, 
ehloride. and AlCl, (A. 303, 2S0I 

Benzoyl-phthalic add ‘ (blljCO.t eH.d2. from lienn- 

J^hitic anliydrido, Ixmzene. and A1,( U. imdts at 1S3 with ihr formation 
A'l i^nhydride (A. 290, 217). ('oncentraled sulphuric acid converts 
into ant jl^. 

of ’’®®Bzoy|-ph(hallo add, m.p. i8<)b is ol)tained by the oxidation 
312, r)o). , , 

Henzyl-diphenyls CjHj.CHj.C.Hi.CJlft are formed from diidicnvl. 
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benzyl chloride, and zinc dust. p-Benzyl-diphenyl melts at 85 
boils at 285^^ (100 mm.). Iso-benzyl-diphenyl melts at 54° and boib at 
283'"-287'' (HO mm.) (B. 14 , 2242). 

p-Phenyl-benzyl-o-benzoic acid C8H5[4]C6H4[i]CH2[2lCftH,i ii( 
melts at 184', and p-phenyl-benzo-hydryl-o-benzolc acid I'ttHr,;.}]! Ji 
[ijCH(OH).CsH4[2jC()2H melts at 204''. I^nth are ])rodu('i‘(i m 
reduction of p-phenyl-benzoyl-o-benzoic acid C6H5[4]CgHj i Ho o] 
melting at 225^, which results from the action „f 
aluminium chloride upon a ligroin solution of diphenyl and plitli.ilic 
anhydride (.A. 257 , qb ; J. pr. ( h. 2, 41 , 149). 

Dlbenzyl-benzenes. The second benzyl nucleus can bt- introduce, i 
into benzene and its homologues. containing replaceable hydrogen at(uiis 
attached to the nucleus, by the same reactions which were emploved in 
introducing the hr>t benzvl nucleus- -j.c. by the action of /inc di^t 
(B. 9 , 31) or aluminium chloride upon a solution of the beii/Al chloride 
in the liydrocarbons. and by the action of suljduiric arid upon hen/eue 
and methvlal (B. 6, 221 ; 37 , i4t>7). a- and ^-Dlbenzyl-benzol inch at 
8b" and 78 '. 

Bis-amido-benzyl-resorcin ftHjfOH)., m.p zij 

is formed as a by-prcHluct of the condensation of ji-anudodH iizvl 
alcohol with resorcin bv hot dilutt* sulphuric acid ((’. i()o I. jSM. 

Oj-Dlbenzo-hydryl-benzol ( JI,f( HoilCellJ.,, m.p. 120, fnmi 
Oj-dibenzoyl-lx'uzol bv rediu tion with sodium amalgam. Hv the 
action of mineral acirls it ea>ilv j)asses into sym, diphenyl-phthalane 
l^'ll 

(yil, O , m.p. qq , witli expubion of ILO. 'I his is also ohtuiiiol 

Icll C.ll. 

synthetically from the result of tin* action of (.^HjMgBr ujioii pluii"! 
phthalide bv rejection of w.iler and reduction (('. 1905, II. 1.57). 

Oj-f nij-, and Pj-Dibenzoyl-benzols ( .n, J JJ phthalo-phenones, 

phenvlene-(lq)henyl ketones, m.p, i.jb , 100 , and ibo respectively 
The ortho- and para-d«Tivatives are j)roduced liv the o,\id,ilion of the 
corre.sponding fliben/,yl-brn/en«’s (B. 9 , 31). 

'I he meta- and /)./rn-com[)onnds mav be obtaim*d from im ta- and 
para-phthalyl chlorides with lieiizenc and AK I3 (B. 13 , 320), ulicrea?' 
the so-called or tho-phthalv'l chlori<lr vields di|)he9vl-phtli.ilide. 

l-Araldo- 2 , 4 -<llbenzoyl-benzol < ,11,11 iNH2[2. 4l(( (H glfHM 'nTj 

138 , i^ obtained in the form of its benzoyl compound, m.p. i 5 " - ■ 
heating one molmile aniline with three molecules b» n/.ovl cliloiidt 
intramoler iilar atomic, di-,placement by way pf dibeii/.ovl ainuc 
benzo-[)henone (C. 1. 444). 

Dlbenzoyl-mesltylene (< 113)31 1 . 3. ”\l’ 

rnesilylene, two molecules benzoyl chloride, and AKTi, ^ - I'rHul ] 
tion sym. and unsym. dlbenzoyl-mesltylenio acid i icd 

(HK)M, m.p. 222^ and 174 , sym. and unsym. dlbenzoyl-uvltlnic 
((, H, (’()),(, Hfffy (<■< If >n),. m.p. 2t>2'and2HHan<llinalIvdlben^ 

trimeslnlc add m.i>. 250 (C. 1902. H ^ 

HI, Tripiienvl-methane Gkoup. 

Triphenyl-methanc, tolyl-<liphenyl-mcthane, and . ros' 

rmdhane are the parent hydrocarbons from which origuia c 
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amlin dyes, the malachite preens . a . 

which tliey can be obtained by various transoci iti' from 

reactions. However, in no one of tins,' inst 

the foundation material for the technic ,1 or . ^ ’r^ constitute 

imuitioned dyes. I'^'Earation of the above- 

I. Hydrocarh,ms.~\-\K metliods of fonnine ih,, iri n . 
hydrocarbons are evident if om; siinplv iirikes ‘ '’'^'’y’-n’cthane 

methods wliich are employed in the ureinr iti those 

^ jriphenyl-nte.hane Cl.(C,iy„ u..p.‘ pV 

(2) hrom benzal chloride or herizo-trichlt.nJr. ..a j i 
the gon of zinc dust, (6) with alumimuin chloruR. ^ 

broile;ri;!:l:'lE''['';,;," Pl>‘-nyl-magne,sium 

(5) »y the action of I y), at ..,o ,11 7. 1.14) upon bonr.odrydrol and 

or .. bro„ude by reduction ,B. 37, 

••>nii|dnUniyi-meth'a!,’[. 'u'ph.',u''(.A‘ m. ^5'”'' 

ilemoiistratiiiK the'''cIinue'ctioir p"'""* i''"'bnncnt,d importance in 
methane. conu.ction between p-ros.imIin ami triphenyl- 

^oS;2l''rH(r^^ 0 / 

PViTol, ami -mih i : it ^ thiophen/ 

'"I'l-cnvio-.nhinol ' nul Vr s^^ 1 to 

"‘ckclaU^iidotri'Vclodievd ^ '‘">1 '"'''ly divided 

''y'‘”'''licacid (t i'<op,I.i7i).andbv 

heated \vi . • ‘t,' ''‘ "■'cne and toluol. 

"Inch !mml, ues 

0 -, m- 1 *'j •" l’"> 'i"iuni-tnphenvl acetate 

'W/wi,,. (c’lf) “^y -‘f*Phenyl- methane. p./oM- 

nielt at sy, 0, , ,„„1 ;y; fe,'„ ,he 

''itroiis aci.l / '* "a- ..bt iiiud bv the action 

37. 121SI n ' t'P'’‘' ,'''"canihne sulphate (.\, 194, o,s_, ■ 
b(’n/().|jw 1" I P“^|’ly^“‘^M^^i<‘>hvl-niothajit‘ is easily prepared 
E W: tetraehlor.de (H. 37 , 05!,). ^ 

meiiiis ,,f o-, m-, ,md ii-.\ylol by 

le^'Vfi.tlRCuT “ f"' P-Nttfo-dlphenyl-methane 

‘'■"-benziddehvde b . l|■''nl m- and ji- 

m/'-'i) it forms Vtrti!i'/"'’ 1!'' f'lming nitric acid (sp, 

'd 206°, SodhS!? t-"(f,ll,f4lNt)j),„ which 

VOL, |,_ ' * alcoholate converts the nilro-compoiind into 
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a (h't'p \'i( 4 ot-( ('l(‘moil sodium salt. It dissolves iii alcoliolir 
hydroxide with a violet colour (H. 21, i-l/t)). On lurtlier niir.iiK,,, 

with mtro-sulphuric acid we obtain 0;,p.i-hexanitro-triphenyl-meihane 

CH t ,;l 1 ,( N( >^,) j :i. iii.p. ~M>o witli di'comptisitioii, wliich, on ikIiii ii, ,, 
w ith aKoholic Am Milphide, x'it hG trmitro-triamido-ti ipheiu I m, ||, i,., 
(H. 36, 27 ;.,). 

p-Trinilro-diphenyl-ra-toIyI-methane (NO..Lji(\;H,).,( H.( , 11 i xo 

LiOl:, ■ ■ ' ■ 

A>uuli‘-iii'nrdlirts are prodiicial (i) by the redintinn .a tli,, 
corresjinndiiig nitro-bodies ; (2) by rediK'tinn df tlie < mi ( -pi 

amido-carbiiinls, tlu‘ c«ilmu-base> of the nuilachitt' grei-n ami id-aiiilni 
groups, a> the It iti V-ilcriviilii'i's of which they are fre(]ueiUl\' drsipn.it, ,i 
( p by the imuh iisatiou of lu n/o-hydrol or ben/.aldi'hvde ami .niilih, 
h\didchldi ule, 01 diim th\i-amhue iiyilroi hloiide. witli /ni], 

( d Mixed diaiuidn-tiiphenvl-methaiies ar<‘ al<o obtained .i^ 
l-len/.yiidene-anilines unite with anilines to form atniilo-b(n/()-h\ lin'- 
j)henylainim> : the latter, with .ir<»matic amine salts, vicld dt.miuy- 
trii)h» nyl-nu tliaur-^ (C. ipioo, II. 5gS) ; 


: S( Ah 




t Jl.Mb 

MK.ll, 


( ai.Nii, 

m I ^ 


(yuan 


( JI.MI, 


When oxidmrd witii (hlnranih-, or IM»().^ ami h vdrochlni ic .nKi.itc 
tiieir "'alt-' < hanye t<' tlu'-c nf the colniir-ba-'e'^ to whi< h mala.cliit' pivti! 
and ro'.iiiiiin belong , tln v an- derived fimn triphenvl-carlniml. 

o-Amino-trlphenyl - methane (( Jl.i.t IK r,Ht HN ni p 

from the ((>! Te'ponding arnino-carbim -I bv redncti"n with /na diat 
find gl.n ml a< tti< acid (H, 37 , 

m-Amlno-lriphenyl-methane (C,jllp.^( Htyil , y Nil,, melting a 

i 2 o , m olitaimd from tn-nitro-trijihenvl-metliane (IC 21 , 

p-Amino-triphenyl-methane, melimg at .'s | . m fomied 11 fa m 

p-nitiai-fnjiheiivbmethane iH. 23, if )2 }) ; ( 2 ) from ben/o-h\ aii'-l, aiiilni'' 
iiydroi blonde, and /im ( hl"M<|e (.\. 206, 155 ) , ( 5 ) fi oni plieiix !du ii/c- 
hydrvl. inline bv heating with aniline < hlmolivdiate (K). 38, i 

p-DImethyl-amldo-trlphenyl- methane (( rjli)/ II CJI, } Ni‘ II . 

melting at I ;2 , m forniefl from beu/o-phenone i hloride ami tliim 
aniline, a-' well a'^ from l>en/.o-hvdiol and dimethyl-anilme willi I’dl) 
(A. 206, I I p. V', well a-, (lom ben/o-phenonc, dimetli\ l-anilin' 

/me < hloride (.\ 242, j ji). p<Acetamido*triphenyI*methane m' lt' 
17 ^) (H. 24, 72 •^). 

p^-Dlamldo-trlphenyl-melhane CJI^.t II((\,II, dCNIIz)^ nicltiiir 1 

CJb - ■ K,JI^ at lo(» , the parent substam e of mahuintc ;go" 
olHained (i) from beri/al ehlonde and aniline with /inc diisl : (-’) i'' ''' 
ben/ahletivde with atulim* hyilroddoride on heating with /in' i lil"”" 
to 120 (It. 15, <» 7 <>). or by larding ben/aldehyde with inilni' "‘j 
hydror Idorie ar id (It. 18, R. ,t M) . ( t) Ky redn< ing diarnino-tni'l'' 'd 
carhimrl » hlrrmh- with /im; dust. I'lie diar «*tyl ilerivative. in P -’.d ’ 
s sparingly soluble. •iiiX 

Pj - Tetramethyl - diamino - tripbenyi - methane CJ I * 1 1 s(S m 

llafji:- If'nio-malirhitf gr/TK, is dimor|)hous. and ‘ ' 11 ' first 

flakes, melting ,it O ', 91 or in nmlles, which melt at 102 . 
nuKliticaiion is obtaim*d pure by crystrillisation from alcohol, ( n .p 
from bf ti/ene. It is obtained by methylating pj-diamido-tnp 
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methane, as well as by the action of ben /.aldehyde iii)on dimethyl- 
aniline. Technically, it is made by the condensation of benzaldeliyde 
;ui(l dimethyl-aniline with hydrochloric or snli)lniric, acid (formerly /iiic 
chloride or o.xalic acid), l^y oxi<lation it becomes j>^-tetramethvl- 
(liainid(i-tril)henyl-caibinol, the bad^ of malachite ^neen. 

By heating with HrCX, leiK o-malar hite ^neeii yields dimethyl- 
dicyano-diamido-triphenyl-methane if IbjNff'Njf ,iH,U lU gHj, m.p. 

which, on sa])onihcation with IICI, yields p.^-dimethyl-diamino- 
triphenyl-methane ((' 113 X 11 . (',iHd.A li( ,dl5. m.i). lo.} (H. 37, ^> 37 ). 

0 - and m-Nitro-p.-dlamido-triphenyl-methane are produced in the 
condensation of o- and m-nitro-ben/.aldehyde with aniline Milphate by 
means of zinc chloride. The m-body melt> at 13 O (11 13, 071 ; 16, 

p-Nitro-p.^-diamlno-triphenyl-methane obtained from p-nitro- 
beiizahiehyde, jnst as the o- and m-compound'. are prejjared. See 
[)-l.encaniiine (H. 25, f) 7 t>). 

Bcn/aldehyde and the nitro-ben/al<lehyde> condense with o- and 
p-tolnidin, just as they do with aniline and dimethyl-aniline (B. 18, 
2 o().f), wliereas in-tol\iidin and m-deri\'.itive^ of aniline only react 
readily if the amido-i;ronj) is methylated (B. 20, I 5 *' 3 i. 

Triamlno-triphenyl-methanes re>ult trom the rednctmnof the nitro- 
and nitid-amido-triplunyl-methanc-^ and of the tii.nnido-trijihenyl- 
carhinols. I'he latter arc the ro^anilin ba^es if the three amido- 
ftroiips occur in the p-po^itmii with la firence to the ('(OH) ^u'oup. 
Their reduction products ari' also calhal leucanilino. rhe>e are white 
precipitates, and when o-xidi^cd yield tin cail)iuoB : 

o, iij-Triamido-triphenyl-metliane, o-Oneam'/mc, 
and m, rriamiilo-triphenyl-mcthanc. or psc:(Jo-Ir,i,\iHili)te, 
and P 3 - rriamidintriphenyl-mcthane. or ^Xira-iVaeam/nic, 

which, upon oxidation, yi(dd dye^lull^. I hat Irom tile o-btHly is 
hiown in colour, that from the m-body i-> violet, while that from the 
IHoinpoinid i> para-rosatiilitt. j)- riiamido-mpheiiyi-meth.iiie is also 
produced in the coiuh-nsation of p-ammo-beii/’aldehyde ami aniline 
with zinc chloride ; its tris-dia/o-chloi ide t H(t\iHj.X.3 wlu'ii boiled 
with alcohol, forms tripheiiyl-aminc, 

Pi-Trlamldo-dlphenyl-m-tolyl-melhane, /(/n./nn’me (NH. i f ^H,).^ 

idiff H;,).NH„' 3 ], is leuco-( ompetund eoi re-'iioiulnie; to the 
riiief constituent of rosanilin obtaim'd by the rctiuciion of trinitro- 
diplienyl-nicta-tolyl-mi'thaiie, and is .dso made l>y digesting; the 
nichsiiir salts with aminoniuin suljihide. or /me dust ami hydrochlv)ric 
‘^i>>z.otisin{;, ami replacin.^ the dia/ 0 'f;iou]>s by hydroomi 
(^^st elfected by dissolving in concenlrate<l sulphuric acid, conducting 
'"trous acid into the same, and l>oihng with alcohol), leiicaiiiline is 
^ 'anged into diphenyl-m-t»)lyl-methane. 

Carblnols are formed (l) by oxidising the tniihenyl-niethane 
b' io( .irhojm^ and their nitro- and anmlo-ciunpound''. and by many 
y rncthods ; ( 2 ) from arvl-magnesmm haloids, (a) with aromatic 
cir benzo-phenones (B. 35, 302 .| ; 36, .(ot) ; 37, 003 , 


('dbfCHK Hj 4 
'-.MiCUC.H, ft’.B.MKHr 
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{b) with other products, by the action of CO.^, COS, ('OCl,^. ('|('()()[^ 
(H. 36 , .^005, J0S7, : 


;d'JI,MKHr ^ {(\lhU'{On). 

( j) from triaryl-acetii- acids by rejtrtioii of CO on treatiiif; with lon- 
centrated lI.^SOj (B. 37 , (>55) : 

t. 0 

(^'6H5)oC(C,lf,Cll3)('001I ^ ^Hv^'iyoil. 

Triphenyl-carbinoi (CsHd-jChOH,* m.p. i() v , b.]). allow 
0-, m-, and p-Tolyl-dIphenyl-carbinol (( ,jHJ.,(CaIii.CIf,,)( Oil, In j, 
gSC b5 \ and 74 (H. 37 , h^h, gg2, 1245). frl-p-tolyl-carbinol (( 11, 
C6H4 ).j.C.OH. m.p. (H. 37 , J134). 

Diphenyl-mono-biphenyl-carbinol (f ,iHJ2C(OII).CglIj.CJi,, m p 
I V’ . phenyl-di-biphenyl-carblnol (C,.,ll5.(\jH,)2C(OII)(',3H^. m.p, 151 ; 
tri-biphenyl-carbinol .OH. m.p. 208^ see A.^ 368 , joS 

The OH group of triplu-nvl-carbinol and its homolo(^Mii'> vdv 
reactive. Triphenyl-carbinoi is easily etherihed by alcohols, foinm;:,; 
triphenvl-carbinol-methyl ether (C’^H5)3COCH3, rn.p. 82^ The i ilicis 
are easily saixmilieil with acids. With bisulphites we oiit.mi s.ilt^ d 
tripheiiyl-methvl-^ulplionic acids (f ,)H5)3C.S03Na ; with aniline ur 
obtain trif’henyl-carbinol-aniline, while aniline chloroliydrate viiMs 
p-amido-telrapheiiyl inethane, and tetraj)henvi-methaui‘ diiivalivr> 
are simihirly formed with phenol and anisol. U'ith sulphuric a( nl tiir 
carbiiioB form coloured unstable acicl sulph.ites, whose stalnlitv I^ 
increased with the introduction of luilogen or metho.wleue into tlif 
bt nzene nuclei of the carliiiiols (H. 36 , 113b). h’sjiei i.illv diaracieihtn 
are the easily rrystallisi'd perchlorates of tin* triphenvl-carbiiioN, which 
are also intonsr-ly coloured (B. 43 , 184). Witli [ivridin ainl (innioliii 
also, triphenyl-carbinoi prcxluces saline rompoumls (B. 35 , jooj). 

Triphenyl-chloro-methane, (nphenyUarhimd chlonde (C,.! 1 ,) h i I 
m.p. iir, is formed from ( arlunol by treatment with hviin" 
acid in glacial acetic acid, with BClj or with acetyl chloride (lb 36 , Ch 
3^24); also on heating tripln nyl-acetic ddoiide with ( om < 
sul{)huric acid, Cd bi-ing eliminate<l. It is formed syntlictn .ilK' li"”^ 
l)enzene and ( CI^ with aluminium ddoiide (< p. C. igoj, 1 . I' l)' 
Triphenyl-bromo-melhane, from trijdienyl-methane in with 
bromine in sunlight (A. 227 , iio), or from the carbinol with 
acetic hydrobromic a< id (B. 42 , 302.J). Triphenyl-lodo-methaiie, m P 
132', by the action of ifnline in ( Sj upon a solution of tiiph'iu 
methyl. Its solutioi^when ex|)osed to the oxygen of the an . i linmi iP 
iodine, and form Lriflhenyl-rnethyl peroxide. With ex( ♦“'S of lial' pbi 
the triphenyl-hittogen-methanes unite to form well-ci ystnlliscd ]»i' 

haloids Br.Br,. {(\lWHrA,. (C,H,),CI.I,. etc. (B. 35 , 

Hie halogen is bound up in the triphenyl-halogen-meth.uu '’ u' ' 
ably lor^sely. In many n’spects they behave like metallic s ilts, t 
solutions in sulfihurous acid, pyridin, and acetone condiK 
electric current (H, 43 , 33b). In the electrolysis of Bipheuyl'I’i"'^^^ 
methane in a solution (d SO,, it is split up, just like a nietalli* s.i , 
bromine, and the radicle triphenyl-methyl (CgHajjC, which is P* 
transformed into the dimeric hexaphenyl-ethanc (A. 372 , lo- 
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boiling with water the trii)lienyl-h:il()g( n-inethanes arc transposed into 
triphenyl-carbinol. On treatment with silver acetate we obtain 
triphenyl-carbinol acetate ^'^3. m.p. 88^ (B. 36 , 3926) ; 

with pcitassinni cyanide we obtain triphenvl-areto-nitrile. 

Triphcnyl-chk)ro-inetli;Lne is Cf)Iourk-ss in tlie solid state, and dis- 
solves in S(l2 a yellow colour, being })io1)ably transposed into the 
quinoid form (CpidiC ; C,H«\ j-p In agiaaanent with this view, the 

-tribrorno- triphenyl -chloro- methane can be transformed, by 
crystallisation, from sulidmrous acid into the isomeric, and less 
soiuble, p3-monochloro-dibromo-tri])henvl-bromo-methane with ex'* 
change of a bromine and chlorine atom, the following bases being 
passed through (B. 42 , qot)) : 


BrCjHj ppj ^ Pj .( 


ClCJt. 


CBr. 


With metallic chlorides, such as AlCl^, ZnCh,, Snri4, etc., triphenyl- 
c.hloro-inethane yields intensely coloured do\il)le com])ounds, which, 
like the carl>inol sulphates and per('hlorat< s mentioned above, probably 
belling to the quinoid ty|)e. With magnesium and ether, it forms the 
very unstable triphcnyl-mcthyl-ma<^ncs\um chloride {('filislgPMgPh By 
the action of zinc, or molecular silver, or eopj»er, uj)un the benzene 
solution of triphenyl-chhu'o-metham* with tin* exclusion of air, we 
obtain triphenvl-methyl and liexajdienyl-ethane lasju-ctively. By 
heating above 280” trii)henyl-chloro- and bromo-methane are con- 
dcnsecl to diphcnylcni'-phcnyl-mcOunu' 

Trlphenyl-methyl-amine, triphenyU'arhir.ol-amnc (CeHsl^C.NHj, 
m.p, 103®, is prepared by cond\u:ting dry ammonia gas into a benzene 
solution of triphenyl-carbiiud bromitle. chloride, or iodide (B. 17 , 442, 
741 : 35 , 1827). 

Triphenyl-methyl-anlline ^NH^<^H^.m.p. 144 , is also formed 

hom triplu'nyl-carbinol by heating with aniline m glaci d acetic acid 
(b. 17 , 703, 7q() ; 35j 301P). A deri\ativ<‘ ot tripluaivl-methyl-amine 
B the so-called dlphenyl-benzyl-sultame m.p. 

^lo , fornied besides phenyl-benzal-sultinu' in the condensation of 
pseudo-saccharin chloride with benzene and .\U'l,, (B. 29 , 22()o). 
Triphenyl-methyl-hydrailn N 11 N 1 1 ,. clilorohvdrate, in.j). 

. is formed, besides hydrazo-tri|dienvl-metitane, in the action of 
bdrazin hydrate upiui triphenyl-chloro-m<*thane. With HNtH it 
P^’ids trlphenyl-melhyl-azlde ”^ P- I • Bunarkably 

sbiHe ester of hydrogen nitride (B. 42 , .'>024). 

Trlphenyl-methane-hydrazo-beniol (( fllbJai NHNH( '^lls. m.)). 137 , 

ein tnpheiiyl-carhinol chloride or bromide with jdienvl-hytlra/in. It 

^ oxulisid by HNO, to triphenyl-methane-azo-beniol : 

« (B. 86, ioN,S), 

f„„'‘*'™“-lHphenyl.melhane (C.IIs':,'' NHNH.t (Cais':. "'1' ''"o 

"itll ”'!’ luul liyilr.uin tiydr.ili'. H> oNiil.ilioii 
azo-t** 1 ''-''I’^'-Broinite it (lrroiTi]«>si's by way o( llu' vory unstalili- 
'^'pl'i'iiyl-methanointoiiitrogfii and tripbi iiyl-im lliyl. Hroininoor 
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iodiiit' converts it into triplu'n\ l-l^ronio- and iodo-inetliaiK' res])i ( 
or into tin' pi'rlialoids (B. 42, ;ojo). 

m- and p-Bromo-triphenyl-carbinol, m.p. (>; ’ and ii.j , from m m,] 
p-l)ronn)-lien/.oie ister ajul C,.l I^Mj^lir. p-Trichloro-triphenyl-carbinol* 
in.p. O') . Iroin |)-ehloro nulo htai/ol, p-eliloro- In n/oie ( sO i , ,,,! 
nKi,i:in siiiin. p-Trl-io(lo-trlphenyl-carbinol, in.p. K) ; , trom th, m 
dia/oninni snlpiiatt' of p-rosanilni with ioiio-jxnas^inni mdi,!, l; 
38, 

m- and p-Nitro-triphenyl-carbinoI 

and ()S ; tilt' [V('oni{>t)iind is obtained jtnre Inmi it^ elilotidr, ih, i,,], 
deiisation protlnet of ji-nitr(»-l»t‘n/t»-plienone ehloiiile with l.i,/,;, 
and Ah'l., I H. 21, to*' : 37, -t'o ^). 

p,-Trlnitro-phenyI-carbinoI (Ndh. i < ,.ll,)., ( OH, m je ip p,,, 

part'd from p_j-tiin1tro pln-iu l-niethaiie lt\ tie' at tion of i liiom;, ,, ,,1 
in i:laeial at'etie at itl. It \ it'ltU j) rosainlin njxtn ii'diit tioii. 

Amido- triphenyl -carblnols. p.-Hiamidtt triple n\ I - earhiiM ! id 

p,-triainido-('arl)inols. of thi^ class; tle.ser\e spci i.d consitb i ,i!i ic. 
pyTetranii'thx l ■diamnlo-trii'lii ti\ l-earl»inol is the h.isis .d iii ilid:!ii 
^M'e.'ii, and p.-trianiiii<i-tripht n\ l-i arhintil that ol p rosmilin 1 !ir a,, 
ainido-t arhuiols are coltnirless. In ci»ntat t with at ids watti n dan 
nati'd aii'l tailoiir salts rt"«iilt. rinse aif also fornitil 1>\ l!if diii i 
'•xidation of tln' salts of tie- I'-Ut (>■< (tnipitiinds. aial p.i^s into di^ 1 lit r 
nj>on rt'diu tion. j'hus ;> li-ie aiiiime h\ thttt hit n iilc (ii up";; 

oxnlation, p ro>anihn t hlori«le. from wlin h tatloiirles-, p, tnaind." 
tri{)hen\ 1-carhnitil i> separatetl h\’ bases; In.airot hlorit at id inient' 
this I ttmptaiii'l ai^ain intt) p losanihn t hlttnth' ; 

NH,4',n, ^ ' .H.a NH,H> 1^ •'* _MI, , t ,H. ^ ( .n.Nll.t 1^ '"‘Ml.t.l!. ^ 'Ji.Mii 

it -Nn,',;<,n, ^ 'Nii.t.ii. 

f)nK' thi'se mono-, di-. ami trijili' iivl-t arbimtl-. are t a)»ablf id t"iiiiiii,s' 
eolrtiirc'l salts with i-xpiiision of water, whitli lontain at I' l'.i eiit 
arnnltj-Ltroiip in tin- ja-pttsition. I)\(stntfs are onK foiimd il iwa 
p-arnitlo-^ronps are prt'^t-nt 

W'lth a cart'fiil traim}tosition of the tl\e salts with '■'"da sdliiiKii, 
tin' first pha^e is the jaotlm tem of more or less unstable ni' dnl'in- 

tpiinorn -imith' Ar/ ; < aH , : N R. ttr Ar/ : < ^11, ; N'Rd d 1 t p. .M' tli\- 
lenc tjninones), and in a setond phase tht'\' titli'i attatii 
traiisptjse watt r and ftiirn amino « arbinols. 

Tht'se reat tioiis, occurring' even in the sim|>li'st: p amiii" ' 
are similailv repfated m the p-oxv-tn|ihi'n\ I-i arbinols. Ai""ilii ^;t" 
this we rnav regard diphenvl <|nino methane as the foiindnien ' 
stance for the d\e>tnlfs »»f the triplienyl methane series, wliuT 
for*' can be termed fm hsone on a( count of the most. inip"r>'‘'d ' '' 
(B. 37, ; 

(< .U.,),!' ■ < .11, : '> : ' .11, : Ml C'.l',.)/' : ' 

h iichsone hsrme-innne] lAn hsone-imonnii" ‘ *' "" 

p-Amino-lriphenyl-carWnol llo.t (( ,llr.)j<',ll,Ml!. fi"'" ''" [pm' 

derivative formed Iw' oxidation from a('etamido'trl))he^^‘■"'^ , 
with I’bOj. Witli IB 1 it first forms the feebly vu* nd, 

less salts II 0 .r(C,ig,r,H 4 Nir,.IB 1 and ( K {( ' 
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vbirh on heating, expel IT 2 O or IP l, and form the stroiigh- eoloiired 
^.^Its of (lie liases fr('t' from oxygen. 'I'Ik* hitter, anhydro-p ;iniido- 
trinlicnvl-earhinol {jnchsuni-imim-), is diniob * iilar and colourless in the 
free state [{PfiUrJ-.f J *1 • N’lh.,. Its salts an- also obtained from the 
coiubaisation ’produets of p-amido-heii/.o-pheiioiK- with phenyl-mag- 
ncsiiiin bromide (H. 37, 3 <) 7 ). 

p-Anllino-triphenyl-carbinol, < oloiirless, is formed from theanhydro- 
Inse diphenyl-methylene-quinone-phenyl-imine, fiuhsonc-aniU' (see 

abnv.'l (C.lfs)-.*' IV'I piianis at I,;,; ijS , by 

■uiditiou of wati'r. ' h'or lorming the latter, diiihenvl-ii-aniMle-earbiDol- 
anilMe orgaiiie a< ids like benzoic 

'leid (P. 37, boS). 

p-Dimethyl-amino-trlphenyl-carblnol (( i!,h,N t .dl^ (Olfift .di-lj, 
mp <)\\ Pom p-dimeth\l-amiiio i>hen\l-macnesiimi iaormde with 
ben/o-phenone. or benz.o-jdienone ihlorule, dimeth\ l-amliiie, and Znfl.^ 

(Ik36, 32 ')b; 37, JN 57 ). , , 1 

o-Amino-triphenyl-carbinol, m.p. ici , Irom anthraiiiln ister and 
(■ llAIgPr. On prolonged heatmg it cxpeK water and b-rms ]>hen\l- 
iin-idin. Tlu' ehlorohvdrate of earbiiiol .hb.iide, on treatment with 
])yndin, gives an anhvdro-eoinpound analogous to the 

p-eoinpound, m.p. J 50 with decomposition iH. 37, .tioib 
m-Amino-triphenyl-carbinoi, m.p 155 '1* 21, !o<. . 
p,-Diamino-(rlphenyl-carblnol iNII d .-,11, .< lOllii,.!!-, (olombss 
(Tvst'ds. 1 hs( obtain.'d bv oxulising tlie di.icetooliainim'-tnphenyl- 
nietliiine with MnO,j, sapoiiitieation and put iln .ition o\ ri iiu tlit 1 ether, 
m.p. i()i " ifM ’. On lieatuig it sjihts oil water a.inl ]>.is-t s into tlie 
iinstahb' inelliylene-<juinone-imim‘ I'.ise i.uniiio im ii:-one innne', the 
salts of which are |.urple-vi<det dvi Mutis. r. o inbiing Ineiisine (Ik 

37 , >S5(d. 

p.,-Dlmethyl-dlamino-trlphenyl-carbinol K ll.NlI.t ,,llpd ddlld ,11.. 
m.p. ()s’, is fornual bv sapoiufvmg the ( vo;, teo';?,’-/ < H..Nd N) 
('ell, :,,('(()ll)C,ll 5 . generated from the corresponding tnphenvl-metlnme 
derivative hy oxidation with jH-rmang.inaie in a.a tone solution (P>. 

p.-Tetramethyl-dlam!do-triphenyl-carblnol ' ,di . < Olli < , 11 4 j X’ 

(' Ihjih.,, nndting at i ’,J ('ivstallises from beii/eiie m ( cloniless lofnis. 
It is obtained from its salts (mahu hite green! I‘\ i tei ipit.iiU'U \Mth the 
alkalies and liy oxidising .in .dcoliohc solution ot p.ytetiamellu 1 * 
diainido-triphenvl-meth.ine with chloramle lA. 206. i,;o', and Irom 
paiinietlivl amido-phenyl-magnesinm biaumde N\ith Is n/oic amd ester 

(d. 36, 

Methyl ether (■ftir 5 ('( 0 (’ll.,)K «H4N(fH:,b/;. m.p 131 ilk 33, 335b : 
37 , jS(» 7). lodo-methylate CJl^t {OkH:d.^ P;' k’ 

'dilaiiicd liv heating ii.^-diarnido-triphenvl-evirbinol ainl p^ leliamethy 1- 

^li'iiiiido tripluaiN'l-carbinol witli methvl loduh' and mi'tli\l .ilcoliol, 

1 he flee Irase vields almost colourless solutions willi acids in the 
‘"hi ; upon standing, and more rapiillv on heating, the solnbon ac^piires 
'Hm'eii colour and then contains the gn'cn '^.dts go . i/s ot 

1 '“' "oliydrodiasi' of the cartunol (Ik 12 , -?,1 ^ 33. .'uSh ^ ^ ^ 

Malachite green, hiifcr (ilnwmi oil gr<( « ^ 'ksd \ j. lit" 

^drot'hloridc of the anhydro-base, is produced when /inv chloride 
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acts upon a mixture of benzo-tHchloride and diimdliyl-anilin, ,,j. 
upon a mixture of benzoyl chloride and dimethyl-aniline (A. 206 , 1 
lechnically, leuco-malachite green is tirst prepared, and its luii/, ' 
chloride then oxidised with lead peroxide. While Inaizoic at id t 
be condensed with dinudhyl-aniline, ortlio-metlulated l)eii/(.i< 
with tertiary anilines give gn-en dyes coi rt'sponding to ih.iI.k Imc 
green by a clean reaction (C. 1. loSt^). 

Malachite green, characterised by its strong colouring jx'Wif 
usuallv supplied commerciallv in the form of its ziur ihlondi- 
salt ((:23H.,5X2ri)3.2Zn('l., i Ml /). or its oxalilti' (f 2:i^^25X..)24' d ),l| , 
.^jsAtry.- -Malachite green, or hitter almond oil grcci/, was 1] 

in 1877 by (). hischer, in the oxidation of p^-tetramethyl-dianiKiii m- 
phenyl-methane. Ho obtained tlie lattiT conijuiund In' ((tmlriMii'f 
benzaldehyde with dimethyl-anihne. Doelmer (1S7.S) slitawd l,(,w 
malachite green could bt‘ prepared from la-nzo-trichloridt* and dniK div- 
aniline. 

Brilliant green, solid gz<v;/, neie Victoria ^reen, is tlif 
derivative, corres|)onding to malacliite green, which is made irem 
diethyl-ariilim* and benzaldeh\ <lt‘ (B. 14 , 2521). The coloin n iiiciv 
yellow-tinted than that of malachite green. 

Add green is .1 dye obtaine<l from benzaldelude and l<eii/\ l-rthv! 
aniline by condens.ition, oxi< 1 ation, and siilphonation. The siil|ilii)- 
groups are in lh<v benzvl residue (B. 22 , .sNS). 

Nitro-malachite greens have Ixaui [irepared with o-, m-, and p-iuiid- 
benzaldehydes and dimethvl-anilirie as the hmndation miIiMhihs 
(B. 15 , b.S2). o-Amlno-raalachite green is a blue ,iy,>. ih, has. u 

formed from tlu* urethane of o amiHo-leuco-miiliichite ^reen (()()( „11,, 
NHi2 ( H ( ^If^ ; N(( H3)2]j by «ixidation and saponilu atinii il'., 36, 
277b). Further substituted malachite greens, s( e lb 39, 20.; 1. 

0, p'-, m, p'-, 0 , m'- and m, m'-Tetramethyl-dlamlno-trlphenyl-car- 
binol, m.p. 170 '. r.fo and I2u' resp<-etiveh-, liave been ..I laiii.d 
from the corresponding amido-btuizo-pluuiones bv tran'-h>iiiiatii 11 
with f ^HsMf^Hr or (blf.d^NC.H^Mg (A. 354 , 105). 

TrlamidO'tiiphenylocarblnoIs. iriamidodriphenxl-Cinliiu !, 

triamido-dipheyiyVm Udyl-carhinol , and their methyl, ethyl, lieii/\ I, aixi 
ph(;nyl derivatives, are of the highest imjMu tama- in the ( 1. d tardil.iiir 
industry. Their salts, with one * <jui\alent of at id, hydro, hl.'iii er 
aci^tic, constituti’ the groiij) of rosamlin dyes in the nioi.' iistriit"! 
sense. Like malachite green, the rosanilin dve substanc.s arc free 
from rarbinol oxygen, as the salt formation is acf ompani. d hv ;ai 
intramohaailar alihydride formation. 'I he carbinols s.'jur.drd hem 
these salts by alkalies are colourless, luit turn red on ex{)o>ure le the 
air. f areful treatment of [)-rosanilin with sodium hydroxide 
first a f)olymf!ri<le of the methylene-rjuinom -imine base (of p^-duo)n>i<''^ 
fuch'ione-tmine, fretr frr)m oxygen) in feebly tinted needles. Ihi lu ahnp 
p, tnamino-triphenyl-rarbinr»l in a current of hydrogen to .sx* , •' ’ 

also free from oxygen, forms as a red amorphous ma.ss, which, ‘ 

acids, regenerates para-rosanilin «jtiantitatively (B. 37 , 

This {)rr4< ess may Im' repres^uited as follows ; 

(Nn/:,W,J,r/Oinr,fl^NH, * -> [(.VII/ ,11,), c : r,M, : NH]* (NH/ C.H, : N'V ’ 

Fuchstne is the dyestuff produced in the oxidation of t niixbii^^ 
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aniline, o-toluidin, and p-toluidin. It is tlie so-called red oil. Rosanilin 
is the chief ingredient of fuchsine. It is the hydrochloride or acetate 
of anhydro-px-trMdo-diphenyl-^^^^^^ f ' oo^^risN.^.IlCl -f 4H ^6 

or €201119^3^211402. The mon-acid salts comlhne with two addi- 
tional equivalents of acid, forming ydlowish-brown coloured salts, 
which water decomposes into the stable mon-acid salts with intense 
colours. These are applied as d>'es. They an* mostly readily soluble 
in water and alcohol, and cr\stallise in metallic greenish crystals. 
Their solutions are carmine-red in colour, and stain animal tissue 
directly violet-red, while vegetable lilire (cotton) must first be mor- 
(lantecl (tannin). 

The mono- and tri-acid salts of rosanilin, on taking up four mole- 
cules H( 1, Nlf3, or HjO, become colourless additive compounds, which 
easily split off the added sui)stance^ and reproduce tlie d\es {A. Chim 
Vhys. 8 . 7 , 105 ). 

\ Fuchsine combines with sulphurous acid, forming the readily 
soluble, colourless fuchsini'-sulpliarons acid. 

Aldehydes impart a red colour to this snlutiiui, whi( h serves as a 
reagent for tluun. 

Oxidants used with red oi! are stannic chloride fVerguin, 1850), 
mercurous and mercuric nitrates, arM iiic a- id at i-'^o' 2 (kc (Medluc, 
Nicholson, (lirard, and de I.aire, iMm>) ; mtro In u/ol with a little 
ferrous chloride or ammonium validate at IN) n)oy when the half 
of the red oil is applied as h\drochlondc (( oiipier, i8(ki; cp. B. 6, 
25,42.1,1072). 

In the arsenic acid method tin* fuchsine i> obtained in the form of 
arsenites, w'hich are then converted into the chlorohvdrati' or acetate, 
and obtained free from arsenious acid bv recrvstallis.ition. 

The mlro-henzol melhod yields imnn'diat< lv a fuchsine which is not 
poisonous. The nitro-benzol onlv acts as an oxidant, without entering 
into the fuchsine formation at all. 

huchsine is not fornu'd either fr<un aniline or frmn p-toluidin, or 
from oqohiidin alone. Ev(‘n a mixture i>f aniline with o-toluidin is 
uot oxidised to fuchsine. However, mU onlv a mixtun' of aniline 
^uth 0- and p-toluidin yields fuchsiin', but in the o\idati<'n of a mixture 
''•I nniliiu; and p-toluidin a il\a*. with the puojn rtit s of tuchsine, called 
pura-rosanilin, is produced. This is also present in small amount in 
^ fuchsine made from aniline and o- and jetoluidins ; whereas the 
principal constituent of ordinary fuchsim* consi>ts td tin* next higher 
oniologue of para-rosanilin, namely, u's.inilin (B. 13 , 220.|). 

Ippproducts in the b'armaiion of buchsinc. The fuchsine solution 
on ain.'!, in addition to 34 per cent, of fuchsim\ otlu r violet and brown 
vioUinilin, substances belonging jn'obahly to the 
slip? U'SS thorongblv in\eslig.il('d substances, as well as 
h |^')uiountsof ayellow acridin dye, known as phosphin or chrysiinihn. 

I^ccofiniiion of (he Constitution r f Rosanilin and Para- 
diklv f ^ Ifrst jHTSon to engage in a scientific 

led .V He Ix'gan his invesfigati<»ns in (Ik* sixties, and was 

•iiental formula for fuehsiiioand its funda- 

of furh ac<juainted with numerous derivati\es 
^ssuiiiAff o’, the methyl and ethyl violet fuohsines. He 

u^t the nitrogen atoms lield together the radicles in the 
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fuchsiiu' iiioliH uIr. II«)\V(*vor, K(‘kiik'; nrf^iicd for tlu- j^o^Mliilny 

that tlu' nu’thsl i,T()iij)s of tlu' tohiidiii inoh'culcs, iirccssarv. loi (ii, 
pro<liK tiori (d fiu'liNiiU', affonh'd tfio comu-ction. K. /ulk()\\sk\ 
assiiinrd tlu' prcstMico of thrco arnido-i^roiij^s in fiu lisiiir, and < (mi k!, |,,| 
it a d(‘ri\Mii\'t‘ of a h\(lro('arl)on witli tlu' forinnla ( <ii,iiiuillv 

ho\vr\-cr, tho I'oiuiction ^r«‘\v that fiuhsinc N|)ran,!^ from a tii-!!,i 
.irmiiati(' hx'drocarhon. This idoa had it-^ liasjs (»r origin in llir i .|., ii 
mants of W'ankK n, ( aro, (iIMcIh', Dalr, Sriioi Icniincr, and .iitms 
which, in the main, cstahhshcd ihc relationship ot fin lisn'r i.n invili, 
ai'ld. I'in* "ke\ stoni‘ to that extended senes of expei 
>j)e(ailati\ <‘ iiu'e^li-ations ” was the eonveiMon ( of pai.i-o . 
prepared 1)\‘ the oxidilion of aniline and |' tolnidin, into 1 1 i] d. i ' !- 
methane. riii', was tlu- W(»rk of land and Otto Fis.dn r. TO' Ic, Tu- 
tMihon |)rc{)ared hv them from ros.milin. the t hief t oust n m la ,,| 
fuch>ine. pro\-(-d to he dipluan l ni-tidvl-nu thane. 

rri[>hen\ l-nietliaiie (.}) i-^ formed in the detdiiipositn ai oi ihr ti; 
dia/o->ul[)hate of para-lt in aniliin- with ahdhol, in the th iai.aii iht 
forinnla of the tridia/o-chlornie ' p of para-lein andiiie (jj |^ ii>r,j tm 
the sake of ^im{)lii ilv. ( oiieeiitrati <1 nitru .u id < oiucro tr!i'l!i ii\ i- 
iiiethane into p,-trinitro-tnphen\ l-niethane (sd whn h. upon ri dm la li 
yiehU p, tMamido tripheiu l-methaiie or paia-Iein .Liiihiie , il. 
latt'-r. h\' oxidation, m eon\-ertod into jij trimtro tM|'lien\ lo m lane! ' 
On oxidisinu,' para-h-ueanilirn- with aisenu .u id, or h\- rodin in:.: p, tn- 
riltro-pheiu 1-' arhiiiol with aectn a< id and /.inc du>t. para-:o ..a ili;: 
(1) re'.ult^ 1 he (ollowiiiLr diaunain ilhistrat< s this series, id r. 
whn h Were carried out. l)»-i;mniny with ros.inihn ifd lf 194,.-’;: 

a. ('dl^ ( Ml, ..-I < dk , Mlj Hi i ; C’ < Jli 1 ‘ ; 

►(. i dll I Mil " , < 11 < dh l Ml, IK 1 ' ; Mi i „lli ; d N 

( dh I N'H I 1 ‘ ‘ dh l.Ml, IK 1 I ( ,Hi : N '''I 

'o: i dh I N'h ■ ' a < dh i I a‘ Oii 

O' >H) < dh 1 N' Ml ' dh I N' - 'Ml 0.11 

'dl.lN'h KdhiN'h Oli 

Para-rosanilin is [)rodiu ed hv oxuh-.ini' a mixture oi iniln ■ 
j)-toluidiri ac( ordin,i( to the arsmic a» id or nifro h- n/ol iin ihod 1 h' 
reaction niav he nnaL:ined topro«<-i-il m that a moh . ule ot p lolnnliii 
I-, oxidnetl to p amido l«-n/ahh-h\ de ; the latter then < ond' lo' ^ ' 

two rnoh-Mile', of aniline to para-leiu aniline or ji., triamido iiipti'"'' 
nu thane, from which, linallv, para-r<*sanihn r» sults h\ oxidaIi"M. 

When workintj with small <piaiitities. the nio>t eoiiNciiient '' 'V'' 
oxidoine aniline and p-tohiidm to para rosanilin consi^O ki 
rnercurii’ ( hloride (fk 24, An interesting' fornialioii "t 

rosanilin is that of heating' aniline with carhon ti trachloi id' 
when the latter furnishes the linking «arhon .itom. Hi'' I'''''”' " 
of par.i-rosanilin re;-,nlts hv nsinp' io<loforin ( III;, l,,,- 

I'ara-rosanilin is further fornual 1>\' the rodii'H"” nv!- 

tfiphenvl-' arhinol (see above) ; hv heatinp' ■)/,,-nitro (liaini'l" h'l 

methane with ferron^ » hloride (H. 15, ^>7''^) ; l^K'inido Inp . I ^ 
hinol is also f(;rme<l hy ino<ler.ited redm (ion of P hk- 
tri]>henyl - methane, iiiasrnnrh as tlie diamido - ‘IM’Jk'".' i"'u 
phenyl-hydroxylamine farin' ' 
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SDIIK- oxidising; .L),'i-]iI (i{, 25, ’o >) I,, I, "" 'I'dlinc and 

with an,l,n. (H. .8, ; a’nd l-l In a, 

amiiionia (Ji. 10, loiO, iii-;}. ^ ‘Aqueous 

aNitrous arid roiiwrts it iiuo auriji Tri,,l„ nvi , 

whrn i)ara-rosamlin <lia/.)H-hl(,ri<i,. is (!,■,■(, hit ‘^rhinnl results 

a,,>p,.r (B. 26. .aa.si. A. ,N„' 

coiirniuratcil livdrid.li, ai id into iinliin- an i " ‘e""" ''rtnd, bv 
favouring tlin |.-pc,sitn,n nf t|„. ainidn-..',,,',,,,'’', 1' 

vorsnm of |nnisanilin, by boiliiin livdr. ..1,1^1, , ,1 “ ' "‘ I 

whirl, is als,, 'obtain, , I fr,„n' , r" 
nifthan.', tin- ron,lrnsat.on pn„h„ t of bn,/ I I 
I'ara-Kan antli,,,., nalnrtn!,. „n„ ";'th anil.nc, 

fonni'd li\- the rediK tioii of n -nun. di iim also 

p position of tl.n tl.nr tttonps'in tin- latt. r n’niyiu u,?| f 'll' ‘’''‘'t'' ' ‘ 

lat't tliat it is produced In- t lie s tm, , i ^ hilldws from the 

III adr fn.m brnzald.diy.l,' ainj anilin, ‘"I’li'-iivl-iiirthanr is 

rosaln;h,''(iT'lJ'f,S,''r ''''''' " I'i'i-.t 

'ii'Ntiirr of anilin,. an, I t.nsvtn, nn ta-xv „i, ; I 15 i> 

ii;"E,5” 

>. IS proilncrd tn 

^'"«ipir,i find, situVs...h- 

S“S~“^EE:xe:;::,:;-eE;Sr^ 

ff'iiil's. rins,. I’'"'' "’"‘'isr of m,.||ivl 

>l"i>idhvl' ht t. l.'n " ’''"i''^ |■.||..-losan,l,^ .nnl bv 

;'’"'P"llllds wlll'n thnv ar I ''' 'h'l Mo|, |s aiv l,aln,-,a| ,0 |,.nr„- 

Ilvdrorlilorir' . ' "' I’' •"'""""'‘H" snl!.|n,l,' to ijoA 

"''‘'hvlal,.dp_,ii., : i"'<' dnn.ihvl-.nnlni,. and 

.nv,./ tn.;,/ a, |i:,v,N,f,,| , „p 
Si-'iit p,',tW'„'f .‘■rvlpn"'''''''’ '""'-I- nndltVl ,lrtiva'tivrs bv 

'’'""lilts of itintliv'l xi* r'lin irnl 'I’n- 

Ij l’2-trtrain,.t|ivb(|ii,ni,'|','|'’'" ('I I'v tin- roinh.ns.ilioii 

' '■''''''"'Ilf,' a^n'nh ' ' '''"i-"'' l-■l'llliln■ with 

t'o; <'.ll,(4lN(CII,), 

''‘•"4l l.|N(Cni),+‘*ll,N(i n,),lli I i'„M„N„it IbV'l a 11,1). 

"ti i"'i.>i'n' wtih (OH,, attd All I., or Zt.( 1, 

, J'’ <^niHc arid, formii* esfiu*. rhioro rarhonir ester 
''l',Vl-ni<Trapt,an, CSCI,. act the s.in„. as phosgott,; 
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(B. 19 , ioq) ; { ]) by oxidation of pj-tctramctlivl-diainido ] 

mothaiu' with dinudhyl-anilin.' ; (.|) by heatiiii^ its nu thyl rlih,) i.i,. „ 
iodid(' to iio'-ijo''; (5) bv oxidisint,' its le!u-o-l)as(‘. 

p, -Hexamethyl-triamido-trlphenyl-carbinol, (/vvA/Z-v / ; / / , 

( (01 1) ( gH^ p X(( I {.,) ^'3, nit'lts at I ()Y • It is also forincil l)y ( ( 11 ii In is 
tioM of p-diinotlivl-phoiu l-inapMi.'sitiin l)roini<lr with p., tctiaiiicihy 
diamido-benzo-phonono (H. 36, 4J<)7). Tribn)iin)-iiv(lrat.', s, < ['■ 
33, 75 J. 

p, - Hexamethyl - triamldo - triphenyl - methane, Inu'd-i Kvs/.i,' ■/,. \ 

^ «lf4'4]N’(CH3)2;3. moltint; at 17 C. rrsiilts b\- tho ndu, imi ,, 

crysLil viold, bv tin- ('omlrnsation of ortho-forinir »>t«T and diii)rdi\| 
anilino with Zn( and by tin- condm.sation of |)..-li tranict!i\ b(li,iini||,, 
bon/.o-hvdrol with dirncthyl-anilun-. Also b\ c nndcnsali(ai ol piiiss;, 
ses(pii-<-hl(>rohydrato with dinn th\ !-anilinc, ' 1)\ wav of j. 

diainido-bfii/o-lualrylaniiin- (<■. r<,no. i. » ;n). 

Methyl violet is a mixturt- of hcxanu tlu'l-ixira-rosaniliii with Iduvi 
nu‘thvlatcd (h'rivativrs (B. 19, 107). It is pmdin .-d in (.\i.lis,n;r 
dinu-thyl-aiiiliin.*, alorn- <»r wln-n mixed with mnnnmeth vl-aniliiif, wuh 
iodine or rhloranile, eoft|)«T sulphate or ehlnride. When cnjipci » lilciiili 
is iisetl it is advisable to a<ld aci-ti*' acid or pliennl. 

Pentamethyl violet C„H,^N3(CH3),n( 1 ,s fnrmed bv nxrh ii- 
P3-pentamethyl-trIamIdo-trlphenyl-methane (CH,),N< Jl. ' ll (11, 

[4]NHd II3. melting' at IV> . Tin- latter ean be ' 10. hit. d ti.im tin 
redu(:tion-h»rodu('t of rointin-rrial nn-tlivl violet, a mixtuie <4 p.iiii- 
and hexann ihyl vinh t, liy means (,f tin- ae.-tvl deiivafiv.-. 1 iiin wtiui 
oxidised with tU'eivl-pentaniethvl-i . .sanilin, vnlds a "rrm 
(B. 16, 2 (y>h). 

Tetramethyl violet is formed bv oxidi^im^ p,-amldo-tetramethyl- 
dlamldo-triphenyl-methane, melting' at 152 . Ihe latter i tetra- 
methyl-para-ieucaniline NHjbt’CgH,! Hit ,11, pN(( H jm d i. 4 

in the rediirtion of p-nltr<^-malaehite poreii. Its a('et\'i del ix ain < , iib‘ 
that oi pentamethyl-Ieuraniline, vn-bC a yrt'rn .lye upon o\!d,it:":i. 
Methyl green, nuihvl chlnndt' <>/ Iw xamt'dtyl’Pura-rosjniU >1 

t l;( HjIjN td 4lfd (yupi N(( pro<lured when m('th\l .hi' id' 

acts upon an alcoholic soluti«>n of methyl vioh t heated to |o , -. 'lniin 
hydrate being gradually added. 

Alkylated Rosanlllns. When n»saniliii is heatid with m'did 
i<Hlide, methyl chloride, ethyl iodide .*i chloride, .and ni'ih\l '' 
ethyl alcohol, thr<-e arnirle hydrogen atoms ,ire repla. . d I'n ni' th'' 

or ethyl radicles, rtie methyl b.ise yields if-ddish-yiolet-coloiiiol 

and the ethyl base pure yioh t (Hofmann’s rm/c/, tUihlui) 
dissolye with <liffiriilty in water, but dissolve easily in alcohol. 

Tluf violet dyes, by the adclition of more metliyi or etlivl 
yiehl tetra - alkylic rosanilin iodides, wliieb are c apable <4 
another molecule of methyl or ethyl i«»dide ami foiming Iodine 
i.e. iodn-nifthylatc oj Uiramethyl-rosantlin indidr '':4c ‘ , 

f lljl \ HjO, whidi has l>een dis]>iaced in the dy<; industry bv 1'“ ’ 
green (M-e IT 28 , looM). .p, 

Aldehyde green (Csebe, J. pr. (!k., 92 , p j;), another green ^ 
dye, has been prepared by heating rosanilin with aldehyde an* 
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pliuric acid, and by further action rlf sorlium hyposulphite. The most 
recent opinion is tiiat in this reartiou an aniline grouj) has been changed 
tn qiiinaldin. while tlie otlier two groups have occasioned tiie forma- 
(i,m of aldol-aniline residues, whicli latter then add suljTiur, just as is 
(lone by aldol aniline itself (cj). IE 24 , 1700 ; 29 , bo). 

Phenylated para-rosanllins. just as methyl violet is })repared from 
(liniethyl-aniline by means of ('0('l.^, etc., so 

Diphenylamlne blue can be obtained by heating diphenylamine with 
carbon hexachloride CjClg or o.xalic acid to ijo'^ It is identical with 
triphenyl-para-rosanllin r(()H)((:,H,.NH.reH,)3 (B. 23 , iqb.|), obtained 
by the action of aniline ujron para-rosanilin. By heating trianisyl- 
carhinol with aniline and ben/.oic acid we obt.un the Irenzoate of the pure 
(lye base ; the latter is ( ailed dlanilino-fuchsone-anlle (CeH^NH CgHJoC ; 
QH.1 : Nf'flHs ; it i^ a black crystalline irowder, m.p. 2*^0 whiciron 
taking uj) water yields the ( olomless P;,-trianilino-triphenyl-carbinol, 
and, by reduction, trianlllno-triphenyl-methane (B. 37 , jSyo), 

At jaasent it is only the sodium s.ilt^ of its mono- and disulpho- 
acids which aia* aj^pliecl as <dkuli hint' and a a/tT- hint' in dyeing. 

IVrchloro-formic ester ( ( !( ).,( ( 1 .,, in a similar manner converts 
diphenyl-methylainine (ColId^N < lb, into trlmethyl-triphenyl-para- 
rosanilin ('{oip^c.iL.N (B. 19 , 27S), Phosgene converts 

trijdR'nviamine inter the hydrochhaide of hexaphenyl-para-rosanilin 
t'(()H)[t gH^.NiC^flJ.]., (B. 19 , 75S), Tricarbazol-carbinol C(OH) 
(I12II7NII)., (B. 20 , K^o.j), is jrrotluced by heating together carbazol 
or di])h(‘nylimide .md o.Xtdie' acid. It is an.ilogous to the iriphenyl- 
arnine derivative. 


Phenylated rosanilins «ire obtained l>v luaiing rosanilin hvdro- 
diloiide with aniline or toluidins, (»r tin' free base with aniline and some 
ben/dic acid. Tin* triphenyl-rosanllln hydrochloride < 

Ih 1 appeared in commerce as antlifw hint, a iduish-hrowu crvstalline 
l|o\vder, witli eopjier lustia*. solnbh* in ah ohol Imt not in water. I'o 
dissolve it in tin' latter, snlpho-salls are pia pared, which e.xliibit ditferent 
diades of blue [sulnbli' bine), corresponding to ilie numiu'r of sulpho- 
gfoups in them. At present dijdienylamine blue, .uul other dves, have 
bikeii its place. Diphenylainine lesuits on distilling tiiidienvl- 

rosanilin. ■ b 1 .. 


by cttnverting rosanilin, by means of the trulM/o-compound. into 
tnJiydraztn derivative, there results roshydrazln L(OH)(LgH,yNH. 
; < this, by condensation with aldehvdis and ketones, yields red 

;iyestutts (b. 20, 1537). 

I ^ ‘'^‘^iiuicthyi-triamino-tripheiui-c.iibinols have been obtained 
■1 •i *'*‘'^h'’^dion of the diinethyl-anud«'-lHn/.oic esters with dimetlivl- 
‘'^'-magin'sium iodide (('.H,),N( jH,Mgl (A. 354 , 200). 
lives f I nphntyl-mi llutftcs. -The phenol deriva- 

iuLMr*' 1 P>‘’^bic<'d (I) from the correspond- 
through the dia/.o-derivalives ; (2) by coiuleiisa- 
lor tle>'^' those of the amido-coinponnds if phenols be siilistituted 
W'i,i(a, ; (3) by the reduction of the jihcuol-carbiuols into 

Af ,1 are changed by oxidation. 

1 2 - o-Oxy-lriphenyl-methane at-' 

' » in.p. 124'’, from o-amido-triphenyl-mcthane (A. 241 , 3(17) 
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or the caibiiiol by reduction. m-C!xy-triphenyl-methane. in.p. io() (,\ 
354 , 171). p-Oxy-triphenyl-methane, lu.p. 1 10 \ and o-kresyl-diphenyl 
methane ((\jl I -) X lie'll I;,i !(' H;,i 4 |OH , m.p. loo’, I’roni tin- carbini.K 
or fi'Din bcnzo-hvdrol with pluaiol and u-ciasnl n sprc tivcK .imi 
SuCl, (H. 35 , 41J7 : 36 , 3301). Hy condensation of salicvl-al(!( livdr 
and anis<ddchydc, willi aniline sulphate, or dinu-thyl-aniline. aiul Zii( |„^ 
oxy-diamido-triphenyl-methanes have been obtained (B. 14 , 25JJ ; le’ 

The di- and trioxy-triphenyl-methanes yield, on oxidation, di uni 
tripheiiol-carbinols, whicli, as a rule, ])oss(‘ss tlu' character (»l (1\,- 
snbstances. Carbinols in which two benzene nuclei are hydroxyl, iiifi, 
and which correspond to the malachite-green coinponnds, are trnniii 
bi'fizeuis, and the corresponding dioxy-triphenvl-inethanes, 
henzelns ; whereas the derivatives with three hydroxvlated ben/.( n, 
nuclei are called iiiinns or rosolic ueiJs, while corresponding irmw- 
triphenyl-nietlianes are designated as Iciicaurins or Icuco-rosalic .k kN 

p.^-Dioxy-triphenyl-methane, lenco-bcnzcin, Icuco-bcnzauriu ( ,11 
CH(('gH4'4 ()Hj2. nnp. i()i , is obtained (i) from p^-dianiido-ti iplimvi- 
methane (A. 206 , 154), (2) by reducing benzanrin (,\, 217 , 2 ;<M, ,i- 
well as (3) by the condensati<»n of bcaizaldehyde and phenol \\u!i 
snljihnric acid (B. 2 ^ 1944). It melts at i()i . 

Dioxy-dimethyl-triphenyl-methane CeH^C 1 1 1 )H)( H., , indt’ 

at 170 (A. 257 , 70). Phenyl-dithymol-raethane melts at itjt). “ 

Se(* B. 24 , K. 5t)2, for the condensation of m-nitro-beiiz.iMi hviii 
with phenols. 

P3 - Trioxy - trlphenyl - methane, leucaurin 1 inphcnylol - , / .e.r 

CH((.\jH," 4;OH)3, is obtained in the re<lnction of anrin, its i-.nl'iii"! 
anhydride, liy means of zinc dust and sodium hydrate or acdu .I'l'l 
It crystallises in colourless needles, which become coloured on exp'-'nn 
to the air (A. 166 , 2<st» ; 194 , ijt) ; 202 , The triiuctatc iiult> it 

138' (B. 11 , 1117). 

Pj-Trianisyl-methane (EH3()[4jIl H. 1114). 15 17 . f"”" 
aldehy<le and aiusoi with glacial acetic-siilphnric acid (lb 35 , ii'c) 

Leuco-rosolic acid (HO|4j(\,H4)2.CH.( flH3[4]()ll{3j('H;,, lasult- in m 
the reductirjn of rr^solic acid. Its triacetate melts at i,t<S ' (A. 179 , I'iN 

HI. .A. BuK.VOI. DkkIV.MIVKS of 'rKIFIlFNYI.-r.AKIUNoI . 

These substances are formed by the o.xidation of the ox\■-tllI'l"'^^l■ 
methanes or their ethers. 'Ihey may also be pr(Hlnced l*y llic <lin‘t 
synthetic methods apf>licable to all triaryl-carbinols. 

d'he |)-hydr(j.xylated triarybcarbinols split off water mote oi o’l’ 
easily, turning into methylene-tjninones or diarylajuino-iiieth. !'>*'’• 
From p-oxy-triphenyl-earbinol we obtain, on heating. dipheii\T'l’‘j'“' 
methane, which may be regarde<I as the Kjot-snbstam <* of tin ‘ 
stuffs of the trijihenyl-rnelhane series ; 

(C.lU^eOa'I. " 

p (txy triphenyl-carbiriol Biphenyl quinoanrthanf, fm lionn 

A. Triphenyl-carbinols hydroxylaUd in a licnzcnc 
trlphenyi-carblnol, m.p, 140 from sjilic.ylic ester and 
bromide. It turns into phenyl- xantlione on distillation in 
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m-Oxy-triphenyl-carbinol, m.p. (A. 354, 167 ). p-Oxy-triphenyl- 
carbinol. I wo inodiric.itioiis, meltinfj; at 1 ;() and 105'' rcsjK'ctively, 
from i)-o.\y-tri|)hriivl-a('(‘ti{- acid by (■x])iiisi()n of CO with H2SO, ; 
also Ifoiii llic nictliyl ether, p-unisyl-diphcnvl-carlnnol, in.]). iS.^y the 
condensation i)roduct of anisic acid ester with phenvl-inagnesinrn- 
brninide. ])-().\y-tri|)henyi-carl)inoi, and i)-metho.\y-tri})henyl-carl)inol 
chloride, on luMtiiig to 200 . e.xpel PEO and ClECl respectiveiv, forming 
diphenyl-quino-methane, fmiisonc, orange crystals, in.j). it)8C which 
easily takes nj) water and reverts into the carbinol. Oxy-dibromo- 
triphenyl-carbinol ; diphenyl-dibromo-quino-methane, from diphenyl- 
o-cresol-caibinol ; diphenyl-methyl-quino-methane (H. 36, 3358). 

l)i])lienyl-(piino'iiiethan(‘s are also iirodiiced bv the condensation of 
(liplicnyl-kt'tt ne with excess of qninones, bv splitting off (T)^ from 
the /Tlactones first formed. 

2, 5-Dioxy-triphenyi-carbinol, rn.]). ry/) , from gentisinic ester and 
(;..H,-.\IgHr. 2,‘ 4-Dioxy-triphenyl-carbinol, m.]). 12 .}", from ben/.o- 
iLSorc in and ( ,5Hr,MgHr. 3, 4-Dioxy-trlphenyl-carbinol, by condensa- 
tii'H of ben/.o-i)henone chloride* and jiyro-catechin bv means of con- 
centrated IL.SO,, On heating it expels water, and forms 3-Oxy- 
fuchsone, imp. 123 (A. 372, 82 ). 

P). Benzeins (see above} are protlnced bv Uu* conden.sation of 
l)tnz(etii('hloride with mono- and jiolyhvdric plu-nols. in which the 
p;ira-])osition with refirence* t(» a hydroxvl groiij) is not .substituted 
-c.c. o- and in-ciesol, re'sorcinol, and ])yro-cate*chin (but not ])-crt'sol, 
liydroquinone, etc.) (H. 23 , R. 3.10). They are als(» formed when 
their leuco-cornpounds. the corresponding oxv-trijdienyl - methanes, 
iirc oxidised. 

llie benzeins aia* generally re'd-coKiured comj)ounds with metallic 
Itistrc. llu'V dissolve on boiling with sodium bisuljihite ; acids 
I'i'oipitate tlu'in. Alkalies elissoh'c them with the formation of red 
ei vioK't-coloured salts. The carbon dioxide of the air decomposes 
the latter. 


p.-Dioxy-triphenyl-carbinol, plu'nol-hcnztin, iicnzautin 
( 31, ('. ^ b ^ t t n ( HI • 

"1 Of ^ is jiroduced m the condensation of 

'’^'^>’o-tri( hloride and phenol (similar to the formation of malachite 
(A. 217 , 223), and l)y the oxidation of p-iliv*\v-tnj>henyl-methaue, 
which it ])asscs 111)011 reduction. It is a i>rick-red, crvstalline 
pcwihi- It bia*aks down, when fused with alkalies, into benzene and 
‘ '"xy-ht uzo-phenone, and this latter decom\)oses tm thei into para-o\y- 
^'"/oic phenol. Its dmct'iaii' melts at mi . Dimethyl ether, 

""''^■Pr^hauisyl-cav\)inol, in.]>. 77 . from ]'henyl-diauisyl-uu thane, 
^'nuU usation product of lienzaldehxah- and .unsol, vields, on billing 
dilute sul])huric acid, ben/aimn (H. 36 , 2701). 

. E-Dloxy-m^-dlmethyl-trlphenyl-carbinol, hmzi ht CglE,. 

melts at 220' 223 (A. 257 , (u)}. Further, 
Plieiiyl-carhiiiols liave been obtained from the ei'iiespondtiig 
''xyheiizo-phenones with phenyl-magnesium bromide (.\. 354 , 177). 

^ ‘de oo'-dloxy-triphervyl-carblnols are only known m the form 
^ ^^“ ’1 anhydrides, the phenyl - ^ ^ 

interest attaches to the phenyl-xanthydrols, hydroxylated or 
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amidatcd in the p-position, witl/ regard to the central carbon atom, 
which split off water spontaneously and pass into the (piinoid . Phenyl- 

\o ■ 

//uoro^t’s rre,j and phenyl-lluoriines • * o 

(',11, Ml' 

the root-substances of the thiorescein and rhodainin dyes. Tlie solu- 
tions of these compounds in alkalies or acids show a strong lliKU'esei ucu. 

Phenyl-fluorone c'«h&c * * chrome-red nerdles, m.}). 2y)f 

is formed from the 4-amido-phenyl-tluorone by eliminating the amidi,- 
group, and by condensation of 4-methoxy-xanthone witli C„U,^Mgp,[- 
and saponification of the methoxyl group with AICI3. It is insoluble' in 
alkalies, but soluble in acids. By alcoholic potash the solution is made 
• colourless, and the carbinol is formeel (A. 372 , 295). 3 - and 5 -Oxy- 

phenyl-xanthydrol, m.p. 170^ and 102' respectively, are similarly 
formed from 3- and 5-methoxy-xanthone. 

Resorcln-benzein, ^-ow-phenyPjluoronc CdbC <>, is 

formed when water acts u]ion the reaction prodiu't of resorcinol and 
benzo-trichloride (A. 217 , 234), and when ZnClj ‘i‘ ts upon benzoic acid 
and resorcin {J. pr. Ch. 2, 48 , 387). Also from 4-amido-phen\i- 
fluorone by way of the diazo-eomi)ound (A. 372 , 294), Dinitro- 
resorcin-benzein, see B. 26 , 2ot)4. 

V I c - R e s 0 r c I n - b e n z e i n, z , z' - d i o x y - p h e n yl - xanth yd rol 

(), from 2, i'-dioxy-xanthone and C^lI^.MgBi 

(A. 372 , 132). 

Hydroquinone-benzein, 3, ^'-dioxy-phenyPxanthydrol, is obtained 
from 3. 3'-dirnethoxy-xanthone and pheiiyi-magm'sium bromide* with 
subseepient saponiticatie)n (A. 372 , 141), «>r by the ceuidensatioii nf 
benzaldehyde and hydro(]uinone by means of concentrated II^SO, and 
oxidatiein ol the resulting xanthene deriv.itiea* with Fe('l3 (A. 372 , .;oi). 

p X y - h y d r 0 q u i n 0 n e - b e fl z e i n, ^henyl-tr io xy- 1 ! /o ; on 

C,HjC o, cond4*nsation of benzaldehyde au<l oxy- 

hydrocjuinone with sulphuric ae id (B. 37 , 1171). 

C. A mido - oxy - triphenyi*- curhinoh . — 4 - Amido - phenyl - fluorone 

J /8h rn.p. 3053 dcH p-red needles, obtained in tin* foim 

of its acetyl compound by condensation of N-acetybin-vimido-iihciiol 
with benzo-trichloride besi<les 4 , 4'-dlacetamldo-phenyl-xanthydrol, in.jn 
248 ' (A. 372 , 322). 

Rosamlnes. -These are the alkyl compounds of 4-amido-pli< i>yl- 
fluoiime. They are formed when monoalkylic and dialkylic o-ainidc- 
phenols act upon benzo-triefdoride. While the benzeins from ])lienol"' 
are very feeble dyes, whose alkali salts arc even decomposed by carbon 
dioxide, the hydrochh^rides of the ror><unines arc red and violet <iycs- 
hoi^ing great similarity tf) the rlujclaniines, possessing a blue tint an* 
a redder flm^rescence (B. 22 , 3001). They also result on heating 
sorcinol benzein with dimethyl- and diethyl-aniline. 

The t i m p I e s t, r o s a m i n c, 4 - a m 1 d 0 - p h e n y l-fl u 0 r 1 ni 

tAHj obtained in the form of its chlondiydmt' 

t *lla( ■ NH,C1)/ 
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in red needles, from the 4, 4'- dia^etaniido - phenyl - xanthydrol by 
boiling with IK'l (A. 372, 31b). 

Rosamine chloride o may be obtained from 

Vi.}; N((ii;,),ei 

beii/o-tricldoridt' and dimethyl-amido-phenol. Red and blue mordant 
dyes are obtained by the condensation of proto-catechii-aldehydc with 
(lialkyl-ni-amido-j)henols and with diakyl-anilines ; pruto-red (leuco- 
compoimd) (HD)^! HlViillal^^I V-YP'Hj).,]^ and proto-blue (lenco- 
coinpound) (H()^,)CoH;,CH[CeH,,N(CH3)._.l2} (H. 36, 2913). 

D. Aurfns and Rosollc Acids. -These comixamds correspond 
perfectly to the ntsanilins. The fre(‘ ]).,-trioxy-triidienvl-carbinols are 
not known. When treed from their salts they sustain an intramolecular 
anhydride baination. 

Tliese carbinol anhydrides are yellow in colour ; their alkali salts 
dissolve in water, with a red colour, d'hev are incompletelv fixed by 
the fibre of tin- material, and are only ajiplied in the form of lakes in 
the paper iiulnstry. 

Aurin, para-rosolic acid, . veV/o.v corallin ^ ^ 

is pnxluced (i) on boiling the diazo-hvdrochloride of jiara-rosanilin 
with water (;\. 194, 301) ; {2) by the condensation of ]>-dioxy-benzo- 
plienone-chloride with jihenol (B. II, 1350) ; (3) by the condensation 
of iihenol with formic aei<l <*11 healing witlj zinc chloride ( /. pr. CI1., 
2, 23, 5.}!)) ; and (-t) by heating phenol (i jiart) with (txalic acivl (5 part) 
aiid sulidiiiria acid (J part) to 130 -150 (A. 202, 1S5). For the 
by-j)rodncts arising when aurin is prepared by method 4. and for 
its separation from the same, see A. 194, 123 ; 196, 77 ; B. 28, 

" I-!-, 

.Aurin dissolves in glacial acetic acid aiul alceelntl with a velle)\vish~ 
red Colour, cryst.illises in elark-reel lu'celh^s or prisms with metallic 
lustre, and deaaimjieses when heateel .dneve 220 . It disse>lves in 
alkalies with a fuch>tjfie-red ceelour. With the ])rimary alkaline 
sul])hites it reaelily yields ceelonrless, crystalline ele'rivatives, eleci>m- 
posable- by aciels aiiel alkalies. Aurin (euins crystalline coinpeumds 
'vitli hyelre)chle)ric acid. Wate-r elecomiiosis them. Digestcel with 
zinc ehist and lu'drochhiric acid or acetie- aciel. aurin is rceluced to 
leucaui in or p^-trieexy-triphenyl-iflethane. Heateel tea 250 ' with water, 
It breaks up intei j),,-die).\y-benze)-phene)ne and phenol. 

Aurin is changeel to para-re)sanilin when it is heateal with aepicenis 
unuuonia to i5ee‘’. An intermediate imKluct (liaviug i or 2 amide 
l5'<uips) is the so-called pixmitu' (reel cenalli!>)- With aniline we eibtain 
t'iph(‘nyl-para-rosanilin, and the intermediate proeluct is ii:uhu, 
foiisiilt B. 29, R. 510 , fe»r iseeme ric (helyl-uuf ifis. Dimethyl-aurin, m.p. 

. is easily feermed by metluiation of aurin with diaze)-niethano 

' ther suspension (M. 29, (>53). 

P;rTrlanlsyI-carbinol (CIlaOl.tii'fJltljl'OH, m.p. S4’, colourless 
^ry^tals, from lytrianisyl-methane with PbO^ ; its OH group is me^re 
^‘dutble e)f reactieni than that eif triphenvl-carbiiiol. It even transpeses 

Rnuiisyl-aceto-nitrile with prussie' acid. O3-. m^-, and Ojji-Trianisyl 
‘^^nbinols, nnp. i8i°, 119'^, and iio‘' r(si)ectively, liave been prepared 
VOL. II. ' 2 Q 
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from tlio iiKij^iU'sium compomuR of o- aud m-iodanisol with o-, m-, 
aiul ])-im'thn\v-bon/oir osti-r (1C 35, .C>~4)- 

Rosolic acid C anhydride nf f).^-tno\y-dif^lu n\'l- 

vi-tolxl-curhiHol. 'Rostilie acid, like aurin. is obtained by boiling the 
dia/(‘.-elil(.ride nf rM>anilin with water (A. 179, i<)2) and bv 
a mixture cf phenol and eres..l ('«! 1,,(C11.,)()1 1 with arst-nie aeid mi.l 
siilphmu aeid, wlit reby the linking inentliane carbon is turnislKd li\ 
tlie nietliyl When rt>soli»‘ acid is digesterl "ith alcohol and 

/inc du>t, it i> redtica-d to leiico-rosolic aci<l, from which it is obtaimd 


by oxidation (1C 26, 25 t). ^ 

Trioxy-aurln ( ,t,ll,,th-, results from the interaction of /n( l.^. pNio- 
catechin, and formic acid’ (1C 26, 255). Resaurin Minilaiiv 

prepvired with resort in ( /. f>y. ( //. 2, 23, 547)- Orcin-aurin ( 

( /. pr ('ll. 2. 25, 277 ; I'c 13, S-jt)). o-Amino-aurin, see H. 40, ;5>s 
Eupittonic acid, cupitton, luxunuthow-iinnn t,,lU(^h lb,),/’; 
jirodiut'd t>v oxidising a mixture of tlu‘ dimetlnl ester of pMoi^alln 
acid and meth vl-j^vrogallic acitl. It is, therefore, an aurin in wliidi 
six nuthoxvl groups are present. It forms orange-v*!!"'' (i\ tab, 
melting with <le<'omposit ion at 200 . It dissolves with a de( p hliii 
('oloiir in alkali, s. vu lding salts which are precijiitat.d bv exe.s, nt 
alkali (1C 12, 2210)'. Rei. heiibach (iN;,5) '>l>served the formation <i| a 
bine-. < ilour.-d l.arium salt when fractions of beechwood-tai \m i.' 
allowed to stand with bai\ ta water, an.l n.mual it />i/dra/ (fi oin 
tar. an.l beaiitv). Wh. ii heated with ammonia, eui>ittoiu. and, 

jii't like aurin, attouR an li<- xamiih>>xyl-rusaHilin. I xtra- and Urui- 
nu'th>' \\-(n plu>i\l-i\irf'nii>l . v H. 14-.C 

Alcohols and .l/./c//v</cs of inphemi-mcthanc. ol thmi 

ar.- kn-.wn ; phenol-phthaiol (1I()C«11,),CH( «nd2'iClld)ll. ni'lting at 
ipo . ^vas pi. pared bv th. a. tioii <4 sodium amalgam ui.on plini''!- 
phth’alem (A. 202, .^7).' , 

p-Diphenyl-methyl-benzaldehyde (CJlj./ If'd 4 li<b '’"’‘’''j' J 

ipo i()5 (.p» mm.), results from the condensation of teopiina- 

aldehvde ami ben/.eiie with cmcentrat.Mi Milphui ic add (IC 19, 
iJialdchydcs h.ive been j.repared by the conden«^ation of la n/ald. li\ .1. . 
m- and p-nitrodx n/al.lehvde with vanillin bv meaii'. of Zid 

Benzal-divanillin b * 

and p-nitro-benzal-dlvanillin. m.p. 2<)<) and 27^. ’ with (hemp" ' 


(1C 36, d975)- . ; ; 

Ciirhoxxl Dcnvalrccs of Triphcnyl-mcthane. '/ nphrnxl-nh- 
carhoxvlic\icids are prodm ed (i) by reduction (4 ti ii4ienybc u 
carboxylic a( ids ; and (2) from their nitriles. Ihe latter aie p!‘ 
by the action <4 aluminium chloride up(»n the cyano-beii/al . 1 
and l)en/ene. I 

Trlphenyl-methane-o-carboxyllc acid, benzol phtluilm (s* " 

I' lns), (C,H,),(.lf.( ,11, 2d 0,11. m.p. ib2d is isomeric iMp 

a» . tie a* id, and is prodm cd bv the re<lu< tion of dii4n ' 
(2), the la. tone of triphenvl < arbim4 o < arboxylic a( id (.\. • >' 

its nitrile. ( hrornic a. irl oxidises it to diphenyl-phiha i< < , 
bre aks down into carlxm dioxide and triplienvl uietham- ‘ 
heated witli l)ariuni livdroxide. Sulphuric ai id nsirrang* s 1 

anthraiKjl < .IRt H ( 
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o-Cyano-triphenyl-methane N melts at 

ami boils at 270 ’ 285'^ (70 85 mm.). Preparation, see above* (B. 24 , 

- 57 -)- 

p., - Tetramethyl - diamido - triphenyl - methane - 0 - carboxylic acid 

|(('lI:j)._,N[-jjl rtllii-j-^ Dgll, from tetrametliyl-diamido-di- 

plieiiyl-plitlialidf* (.\. 206 , 101), melts at 200 . 

Triphenyl-methane-p-carboxylic acid melts at i()i , and its niirilc 
at (IE 26 , 7,o7()). Methyl-triphenyl-methane-carboxylic acids, see 
B. 16 , 2.F)4 ; 19. ^()(^ ; A. 234 , 242. 

Oxy-iyiphiUyl-nh'thinie-curbDxylu' aiids are formed in tlie n-duction 
of the o\y-triphenyl-('arbinol-carbo.\vlir acids. p-Oxy-triphenyl- 
methane - 0 - carboxylic acid melting at 


jio'’ (B. 13, ibib), and Po-dioxy-triphenyl-methane-o-carboxylic acid, 

pliflhilin [IIO I melting at 223' (.A. 202, ;(>, 

15 .)). 'vere obtained from the cenTe^jxniding ow-tripliein l-carl)inol-()- 
carb().\ylic acids. 1 om eiitratexl snlphnric ai id converts tliein into the 
corn-sponding o.w-pln-iu l-anthranols. 

[it 11 EdbS’.A 

Hydrofluoranic acid tyit^J ^ m. lting at 22b 228'. 

'(2X0,11 

results fnun the reduction of lluorane and tribromo-jluorane. When 
the acid is distille d oveT lime, XiUUlioiu' and beiize-ne' result, while* di- 
{)henyle‘iH‘-phe'n\'l-nie*thane* (H. 25 , .',58*') is jeroeluce'd in its elistilla- 
tiein over bar\ ta or soela-linie*. 

Fluorescine, p.-dioxy-hydrofluorane-carboxylic acid, is the* reductimi 
product of tlueu'ese eun, 

p.,-Dioxy-triphenyl-methane-m.-dicarboxylic acid is formed by ceui- 
(leus.ition of Ix n/.aldi'hyele with salu vlic at ul bv nu-ans eif ga>e.»us 

HU lejot). 1. 747^. 

i.arhoxyl Dt-rr. jff.rs of 7 ’r//>//<‘;n 7 -('a; 7 u ??<■.'. /'// 7 /.’(/.'/(/c.s. ■ The 
o-ciirbee.w 1 elerix'ative s of this class are* e ^jne ialK note woi tlu . The-y 
cannot e-xist fre'e ; the\' lose* water and form lae tones, whu h can be 


regareled as diphe*n\'lateel j>hthalieles. 

Diphenyl - phthalide, (nplhnyl iorl/nuf ocui ioctioir 

^»'b , melting at iiy , is formed \i' b\ lUe* oxielatieui of 

I i 2X00 

ln|)henyl methane e» carbeexvlic acid. (2f m slight anueunt by the action 
'd men ury eliphe’uyl upon phthalvl chlt'ride. ( b ftoin phthaK 1 e hleuiele 
^^11(1 benzene' with aluminium chleuieie'. The- thiiei nu thexl of fetrmatuui 


^'•ivt's for the* jere’p.iratieen e»f diphe'iu l-|'hthalule. fornie rh ceuisieiereel 
to 1 h! e)-j)lithale)-phene)ne. until it was elist ()\ eie ei tee e euitain a lacteuu', 
f'le basis e»f the phthale'ins. 

Hi the* third method etf proelucing elij)he’n\ l-phthalieh' the* phthalyl 
1 noiide may be' re'plae'e'el bv ]>htha!ic anhvilriele'. In tluse ase' o-be'uzityl- 
’‘'''^■oie aeid will lie the- first preuluct, which by the* furtluT action e)f 
*cnze>nt> anei aluminium chloride* e hange's to eliidu nyl-j'hthahele'. The' 
ele'riv.itive* of ei-benz.oyl-bcn/eeic .iciel is Ix tte'r aelapteel feu' the* 
'*^>"<dion of diphenybphthalide than the free aciel (B, 14, 1805). 

''iphenyl-pfitiialide, when boile-el with alkalies, feuius Svilts ed tri- 
II'* 'b'Hcari)ine)l-e)-rarj)<)xylic acid, from the sedutieMi of which aciels 
' precipitate diphenvl-])hthalid(‘. Zinc dust in alkaline seilutieen 
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reduces tripheiiyl-carbinol-o-carb'jAylic acid to triplienyl-inethaucd- 
car boxy lie acid. 

The anilide ^ , in.p. and the hydrazide 

l[2jCO.Nll.C,H, 

Hi ;c «.=((', 

Cjll,] , in.p. are produced on boiling iliplun\l- 

I [2 

phthalide and aniline hydrochloride (H. 27 , 2 yq]) with plicnvl-h\ dra/m 
(B. 26 . I ’ 73 ). 

... ____ ^ ^ 


Dithio-diphenyl-phthalide 


, from diphenyl-phtlia- 


lide with sulphurelted jdiosphorus, set* ('. itjoo, II. 57 .^- . 

The nitration of diphenyl-phthalide produces two dinilrv-diphnivl- 
phthalidis, from which two duunido-dipht'nyl-phthalidcs ha\f lx cn ob- 
tained (A. 202 , b<)). 

p.,-Tetramethyl-dlamido-dlphenyl-phthalidec,ib 

l[2jCO(J 

in.p. 190 \ is obtained in the condmsation of ]dithahc anhydridi and 
dimethyl-aniline with /n( 1 ,^. If phthalie anlntiride be sub^tilnb d 
for phthalvl chloride in this reaction then* is an isomeric both’, phtinilxl 
green, producetl. This is probably an anthracene derivative, winch is 
also ndated to malachite* groen, anil owes its origin to an atiini.xtnrc nf 
the phthalyl chloride to the ])hthalylene tetrachloride (C. 1S0.S, 1 . y^o; 
1903, I. 85). The esters of tin* colourless t<‘tram<‘thyl-diamido- dipln nvl- 
phthalide form intensely blue tjuiimid dveing salts with at itls. 

Triphenyl-carbinol-m-carboxyllc acid, m.p. iiu , and triphenyl- 
carblnoi-p-carboxyllc acid, m.p. 200', are formixl when dipln iiyl in 
tolyl-methane and diphenvl-j>-tolyl-inethane are o.xidised with ( Ineinic 
acid in ghe ial acetic a< id solution. 'I'he latter aho appears in the 
o.vidation of p-dipheiiyl-inetliyl-benzaldehyde, ami of tripheiitl- 
methane-p-carboxylic acnl (H. 16 , 2 ’bo ; 26 , ’,oSi ; 37, os;). 

Phenyi-p-toiyl-pbthallde is made from acetvl-o-ben/.ovi-benzoi( at id, 
toluol, benzoyl-o-ben/.oic at iil chloride and ttduol, toluic-odx n/oit at al 
chloride, anti ix n/.ent! with aluminium t hloritle (Ih 14 , 1807 ; 29 , K 
995). Isomeric methylated diphenvl-pJUhaltdes are prtKlucetl in tlie "Xi 
dation of tliphenvl-m- and p-xvlvl-methanes. Dltoiyl-phthalide melts 
at iib" (T. 1898, I. 209 ; A. 299,28b). Set* n. 28,5i3,fordl-biphenyl- 
f , I a;.o 

0-phthaIide Cdb ^ 

I [i.c ((-.ibcdb), ,, , / / • . 

Carboxyl Derivatives of the Oxy-triphenyl-carhinols . — I he prJlu<!t^>‘''> 
the flerivatives of phtlialide containing tw(» phenol residues, are paiH 
cularly imjiortant, ami are tlyes wliicli are of great tt't huical \alu< 
A. V. Bacyer disct>vered them in 1871. The transition frtiin thi in t" 
diphenvl-i)iithalide is found in - 


Benzol-phenol-phthallde ^ I 

prepare.d from o-benzoyl-bcnzoir. acid, phenol, and sulphuric nt 
(A. 354 , 1 71 ). Similarly we obtain : Resorcyl-phenyl-phthallde, inT 
109 , pyrcHcateohfn-phanyl-phthallde, m p. ibi": hydroqulnone-pn y 
phthalide, m.p. 247° ; pyrogsllol-phenyl*phthallde, m.p. ' 
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‘i- p-bstuuted 

forniing p-quinoid salts (cp. Phcnol-p|,tl,;,i,!ins) 

with SnC I, (<J with alahc a™l -ft r/^r ' 

rh(! plithi'iloiiis {I(Ti\’(*(I from di- oiirl nrj.-i i • 
anhydrides, formed l)y the elimiintimi of 

hydroxyls (A. 212. dt;) in u, irm P^enol- 

tho condimsation of jditlialic anhydridr md i h nuclei. In 

phthalide. or plumol-phtlKdein. is not the on v pntin^ 
anhydride of o,-dioxy-d,phein l-phthahdc, is a sc, W ^ 

simplest repn^sentative of the i>hthah*m anhx drici s w hi di ''r " 

a rin^^ similar to the xanthone ring. ’ <-ontain 

The? free phthaleins an* i/enerallv ml/mt-i n- 

They dissolve in tin* alkalies witli intense* cnlonticur ^ 
separated from th.'ir s,>lutions bv a, ids (ev.-n ( ( i i"’‘ 
concentrated caustic alkali causes the colours to df ' 

mg with water, the colours reappear. ' ‘’‘^'‘ITeai. Ondilut- 

loshow thesimilaritvof the iihthaleins t,. ti> 
m the formula, it is assumed that the fre- i- 1 ''"S'iiulins 

tain the lactone ring ; in h u ol, 

is absent and the nmUiane n.rbon an; . ,,7 ‘'f -ng 

qumone-hke union with a benzene nucleus This kh V 
supported by the ,,r..paration of i.hthalem-oxin'e apparemh- 


(',h,.oh 
(S r[r]c<(Vi*<)n 
*\[2]CX)0 

I'rco phciud-phthalcm 








f'J-f.OH 


l'l>enol-phlh.,l,in ill celeure.1 .alkali «lts 


o 






I [ilDOO 
I'fillolrln 

‘’‘■'''''M’ tlinhriivi. „ i’hlhrtlm. 

I'lithalidf V triplirnvl- 

niolhanp-o r’arUtJtylir arid 


OH 

rhth,ili()iii, 
dio*v phrnyl- 
aothnioe 


*>C,II, 


c ,n,on 

Moin 


V,M,OH 


I'lttli.tltiR'jn. 
(ititxy pliinyl- 
ox.unlirniir. 
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Phenol-phthalein, p^-phthalcl)/, dioxy-diphcnyl-phthalide Co(,ll,,()| 
is a yellow powder, crystallisinj^ from alcohol in colourless crusts, and 
melting at -’50''. It dissolves in the alkalies with a red colour. It is 
used as an indicator in alkalimetry, especially in determining carhon 
dioxide with baryta (H. 17 , i<)07). It is fornu'd I'rom |)hthal(>-])lK n(iii( 
when nitrons acid acts on the p-diamido-compound ; by oxidising an 
alkaline solution of thecorn'sjxuiding phthalin with air, or with j)otassiiiin 
ferricyanide or potassium jvrmanganate, and is also obtained (»n hr.iliiiL,^ 
phthalic anhydride with jdienol and tin chloridi', or with sidphuric .a id 
to II5''-IJ0’ for eight hours, o^-l )ioxv-<liphrnvl-phtlialidc anliNcli idr, 
insoluble in ('austic potasli. is a In-product, sometimes also thior.inc 
(A. 202 , ()S). Roiling caustic potash and zinc dust ri'diict* jihtlndt 111 
to phthalin. and it is decompose<l into ]>.>-dio\v-ben/o-j)henone and 
benzoic acid by fusion with caustic potash. 

Di-riviitivt's of Dlaceto-phenol-phthaleln melts :it 

14 V" Dibenzoyl-phenol-phthalein melts at i(>o (R. 29, i ;i). 

Phenol-phthalein methyl ester ciboccx'jR c ni.p. 

orange nee«lles. is formed b\' esterilication of phenol-])litli.i 
lein with methvl-ah'oholic ; it dissolves in alkalies with .1 Nielct 

colour, ami is easilv re-sapoiiitual to jihenol-jihthalein (R. 40 , ms.i, 
372h). The la< told phenol-phthalein mono- and dimethyl etln is, in.]). 
140 ’ and loop are obtained liy alkvlation of phenol-j)hthalem in alk,!- 
liiK' solntioii (R. 40 , .’>7-0). I'he hitter lias also betm o])tanied s\ in 
theticallv from phthalii' aiihvdride, aiiisol, and AK'hj (R. 29, K. 530). 
j rrr 

Phenol-phthalein-anlllde c.M, , m p. 270 (R 26 , tn/j) 

1 : INC,! R 

Phenol-phthalein-oxime (C.,,ll|dk,) : NOH (?), a yellow crystalline 
powder, melting with decom|x»^ition at 221'", and produ( e<l b\- the at tieii 
of hydroxvlamine upon an alkaline pliemd-plithalein solntioii. With 
dim*dhyl sulphate in alkaline solution it givi'S a dimetlivl ether, lliis 
indicati-s a formula of the hutame t\pe 

Roiling dilute siilphurie ai ifl dei oinposer> the oxime into ji t)X\ o-ljein 
zovl-benzoic ,u id and p-ami<lo-phenol (R. 42 , 2X23). Tetrachloro- 
phenol-phthalein C,^,n,f)( 1,0^. m.p. above pio' (( . n^oo. H 
Tetrabromo-phenol-phthalein, m.p. 220 2 ;o with de( onip'nitien 
Tetra-fodo-phenol-phthalein is used c omnu rei dlv as an iodofonn siih 
stitute umler the name " nosophrnr.” 

Tetrabromo-phenol-phthaiein-oxime (R 26, 22 bo , ( rooo, I i.nii. 
yuinoid tetrabromo-phenoi-phthaleln-mono- ami -diethyl ether, >' < 1 ' 
40, 1447. 

m, m-Dioxy-p-dItolyl-phthallde. m.p. 20b \ see A. 354, 

<'dh l(), 

r'l ‘ Jb J 

Fluorane, Oj-phcnol - phthulcln anhydride <',11, , 
melting at 177/’ 175', is prodmeil, togetlier with p24)henol-pht}Mfei». 
by the romlensation of plithalir. anliydride and jilieiiol. 
vielfls hydro-nuoranic aci<l by reilm tion, and diphenyh'iie pheiip 
methane when it is distilled over zinc dust (R. 25 , ^ ‘ 

mrlts at 24 C (B. 27, 279 , 5 ). Trlbromo-fluorane 

[ [l]CO.N.( VI, 
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r2oHi9.Br.,0.j, m.p. 298"-'>oo'^ is ,yoduct;d by the action of I^Bfj 
upon fluorescein, and is reduced by alcoholic caustic soda and 
zinc dust to hydro-lluoranic acid (IF 25 , 1.388). Concerning; nitro- 
fluoranes, scr B. 31 , 17.39: 32 , 11.31, 2108. 3 , 6-DimethyI-fluorane, 
m.p. 21.3 '9 see C. i()io, 1 . 449. 

the fluoresceins arc* tlu* o-])hthalic anh\'drides profluced by the 
c()nd(‘nsation of i)hthalic anhydrides with resorcin. Thev are Vhar- 
acterised bv a bcMutifid fluorescence ; this is especially true of their 
alkaline solutiojis (Baeyer, A. 183 , i). 

Phthalic anhydride may also b(* rejilaced by the anh\drid(‘S of 
alipliatic. dicarboxylic acids. When succinic, maleic, and citraconic 
aiiii\'drides an* condtmsed with rt'sorcin, the (<)rres[»on<hny Ihioresceins 
are |)roduia'cl. P\To-mellithic and inelhthic adds, and tln-ir ;inhydrides, 
also combine with resorcin to form dyestuffs resembhn.t; fluorescein, 
and these contain i, 2, or . 3-fold xanlh\ 1 f;rouj*s (C. 1907, 1 . 5401. 

See also o-snlpho-ben/.oic acid arxl na|»lilhalic at id (jc 15 , 883; 
18 , 28O4 ; 24 , R. 7t) 3 ; 26 , R. 542 ; 29 , 282.3). Hydroquinone-succinein, 
C. 1908, If. 78f) ; pyrogallol-succlnein, ( . i8o(). II. ;5S, 

Resorcin-phthalein, fluorescein t .„H,>Ov is j.n pand In heatiiij; 
phthalic anhydridt' (2 parts) with resorcin (7 jxirt'-) to 200 , or nitli 
anhydrous oxalic .icid (IF 17 , 1079) to iii> -117 . When juecij.iiated 
from its salts it occurs in \ellowish-red flakes C.,„ll,,()^^, which tpiit kly 
lose wat(T, and become C.^Jf,.^)^, whit h tlisstthes m alcohol witli a 
yellow-nxl colour atid t;reen tluoresceuic. and dries out as a red ]>owder. 
l.'j)on reduction fluorescein yields flut^rescin, and P( 1 .., i'on\ erts it into 
Jfiiorcsciii! chloriiii\ p.^dtcJiloro-Jiuoranc (Soe Rhotlamiues). On treat- 
ment with alcoholic KSll this \ ieltls thii> - fluoresci in ( J 1 J)„; 
(('«H,.SH) 2 ; 0 (B. 32 , 1127). 

Ikieyer ascribed tin' formula C«H| * ttt tlutuescein. 

As there was a disj>osition to assume that the jdtltalic acid 
resiilue H'plat’ed bt>th m-hydrogeti atoms (S) in the re'-onin mt>le- 
<'tiles, R. .M('yer showed that tluoresctin a tlii'.\y-den\ali\e of it- 
jilieiiol-phthaleiii aulu dride. for whit h rt ason he yayi* it the name 
fliiordnc (al)oye) ; and that, therefore, the phthalit at iil n sidue oc- 
f'tipied the o-position with refenmce. at least, to t ach of the h\(lrox\l 
Kn)up of the n'sorcin moha tile, .ind between these hxtlrowl ynaips llie 
anhydridt' formation occurred. R. Meyer it'nvertt'ti ihuuescein (i) 
I'.V means of PBr^, into tribromo-lluoiane (2). whith. likt fluorane (4) 
Itself, yichls hydro-tluoranic acid ( 3) uptui n thu (itm. b'hiorcsta in and 
Ihioraiie contain a ring, closely relatetl to tlu' \anthone ring ; iiulced, 
kyflro-lluoranic acid ma\- be tleeomposctl init> xanthtuu' atul benzene : 


II) ([,](;/' iH,iOU)l<,l, 
F1I4. vC,n,(oii)i^,) / 


^ [9100 


(9 

( ,„n,nr,o. 


■ u 

;t t'tt'U 


ot /[lie 

< 91./ \ C.U, 

* i:il tH> 


Ihe intense colour of fluonstaan led Bernthsen and others to 
‘tsciihe a (ininoid constitution to free lluoresctin ami its ct>It>uital 
^ (‘fivatiyi's (see Phenol- phtlialein). The assumptitui of a fret' 
I'lrhoxyl group in fluorescein is snpptutt'd by its solubility in sodium 
bicarbonate, and its esterification with alcohol and stilphuric acid 
(sec below), 
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Tho coU)iirless dorivativcs \vey«. supposed to have their orif^in in 
the lactone formula (d lluoresctau. riiis view allies Huort'scein and its 
coloured derivatives with the aurins and rosanilins, 

W hen tluorescein is fused with caustic soda it hrtniks down into 
resorcinol and monoresorcinol-phthaleiu, or dioxy-henzoyl-hcn/oic 
acid. Broinint^ in glacial acetic acitl changes the latter to diltroind 
dioxy-henzovl-benzoic acid, which fuming sulphuric a( id r»‘ai i ,iiig( s 
to dihromo-xantho-piirpurin ; it is also obtaiiu'd from (“osin. IIcik .- 
it follows that monoresorcinol-phthalt in is 2 . -t-dioxy-o-ben/ox 1 bcn/dic 
acid, because if it W(‘re j, t)Mlioxy-o-bcn/.o\ l-lH'nzoic acid it would 1 ), 
impossible for an anthraepiinom- condensation t«) occur (llollt r, 11 . 28, 

314 : H, 29, 2 h 2 ^). 

Dcn-rdlivi's of Fluoriscdn. Fluorescein-anilide and fluorescein- 
('d'uHd'd ' <■(<■, dta(h) , 

phenyl -hydrazide ( db • >rom llm i 

CoNc'dtj OONyHOdb 

e‘scein on lusiting with aniliiK* or pln nyl-hx dra/in, form ( olonrli x, 
crx stals : the anilide violds a dimothx l e lln r, m-j). 2 oy" (II. 28, i((<) : 


32, Ii3.d- 

Fluorescein- carboxyl- methyl ester (HdHo/aji/ 


(yii:, on 


m.p. k iriflcsct-nt green cr\ '^tal>, is formed by the esteritn alion of 
fluorescein with sulphuric a< id and methx l alcohol (P>. 34, . 

On further metln lation with dimethx l '>ulplnit<' in nitro ]>en/(-l 
solution it \ i» Ids tin qulnoid fluorescein - dimethyl - ether ester 

.><> , m.p. I 77 ', brie k-led neeelles (Ik 28, . 1 ')')!, 

C'db 0 

besides the; colourless lactold dimethyl ether ('db' ' ‘ «'b(o( iiy 

I 


rn.p. igHb probaldv proelue cd bv isomerisatiem (< p. Ik 40, .>bo,l) II"‘ 
latter is also ol)taiillfd from its amliele upon he ating with e om entr.ilol 
sulphuric ae id. 'I'ln* latte r, on e -,teTiii<'atiein with meUlixl alediol and 
IK I, passes inte) the trime thx l e tln-r of elieexv-xanllu (lre>l-( .11 bo.w la 
acid, which jH»sse‘sse‘S streeng basie- preiperties and fe>rms, with acids, 
highly e;olenire'd salts seduble in wate r witheait hvelrolxsis (.\. 371, 
ceirre sponding to th** ( i)le>ured salts ed trii>hen\ l-e arbinol (• |' A. 370, 

Substituted f luoresceins. Altlnuigh fliieue'se ein itself is ii"t ' 

able as a dve, by intreMliK ing halogens and nitre»-groups inte) it dye 
of remarkable- l)eauty e ,in be- e»btameel. If we start with Ihioie Mein, 
then the- substitution will ex-cur in the re-sorcinol resieiue-s. 

If bromine b<- allowed tei ae t f>n fluoresce-in sus])e nd»'el in gla< la 
acetic: acid, eosln, tetrabromo-fluorescein Ca„H»Iir.O, is |.n«lMn.l 

f rystallisc-d from alccdiol it forms rc-d crystals. 'I he- potassium an>^ 
sodium salts cejnstitute the ee»sin of e eunmercc, soluble- in water, am 
imparting to wexel and silk a Ix-autiful rose-c eilotir. In tin- < ase *' 1 " 
sodium salt there- is a yellowish-red fluorescence- {( aro, i''^ 7 d)' 
Erythrosin, tetra-wdo-Jluorescein 

8afroslne,cc>.smsc</r/c/,dibromc>-dinitro-flue)rescein^’2o*^»^^’b(^ k 

is formed when bromine acts upon dimtro-fluorcscem, 30 

acid acts upon di- or tetra-bromo-fluorescein (A. 202, 68 ). ' 



SUBSTITUTED ELUORKSCEINS 

V^'H-w from dinitro-fluoresce.n and 

conden:!’:h!;c^l::n:i::;::^^^ PMhalic acid res,due. 

Tire bromo- and .odo-ltLrc 'mt • (Noelting). 

soroinol rcsi.lues, are at the sin L ^Iftduents in the re- 
bodies : I’r'-l.ared from the chlorinated 

(B. 40, 144 a), /nv/r(»/Hj«on,*,v, orr/nv nul /)/;//,, TV Py"<atechol 

Hydro, ulnone-phthalefn, m , 1 T ,s rm Tl"' , , 

and plitlialic anhydride, .is well is fr,„n il, ' '', I'yiin.qninone 

2,7-dinitro-tl„„rane, diandX - h , r , , d'":','''’ r'’ ''■‘rV'"""'" ”>‘0 

nitrons acid (B. 28, 295 ., ; 31 174 li ‘"'■‘'"If "ith 

also dilfers from llnoresnin in eolonr ■ it ' ''' "I’ ^’"'^'''' iiee, and it 

m its behaviour (H. 36, 2010) |„ ’ ti '‘PP"’''' '" ' P'>i''iol-|)hthalein 

dissolves witi, a viol,., tutd sinnewhat Inis, ,Vh 

)eni« produced with a probable sphttine of " ■ '’■'l'^"‘'>id salts 

liydroiininone-benzein. above, and -X 372 , ,V T'' ""b' (cp- 
qnmone-phthalem, see .\, 372 >„s 1 1 , ’d li.vdro- 

anhydride with orcin produces three orrln"nhih"i '-"''‘’‘"'' Plitlialic 
plitlialem which contains Vo • ov I "’at nrcin- 

tliephthalic residue, turns m 1 , 

(B. 29, 2 (,J 0 ), ' ' ■' P"^'*'' ' '"laloyne of llnoresceln 

Pyrogallol-phthalefn, galleln iini n , c,,, ,■ t .ibion), o . 

obtained on heatiiu*’ TUT.r.r .11; ^ ,1 , , * ^ o (•) 

It lorins crystals witli iMibiil! '^idiydride to 200 '. 

alcohol and with a bcanlifni I, hie ci!|iun m",'xi'Ts'o‘f lik'di'”' 

A. 209^^7"Tm iTuir'-ri'T''’ '''''' (^oe 

(A. 209, 2 VI. (- i,,.;., Vl ^"''Paccnc dveslnff 

sceC. 1909, II, 2i(,i ■ ■ 'PP*' “ //.il Tetrachloro-gallein, 

«.;;ups in .^•?yho-“: su ' 'r: 'i- '"■■hn.xvi 

K^illein, it is coiidun. . i 1 ' nmidaiit [or cotton. Like 

<^<'nvative violein • ()\v^h\ b"* ' '-nlplmnc and to an anthracene 

'dl'cri,2-dicarl,I,x\.;.VT hv lVT''''''’V^^ '>'a->v 

2 ''I7 2(,j7 ; 35_ 17X2 36, '' ' I'hlh.dein (B. 34, 

ate of 

“‘nt dvestuffs Fn > /■* ’'^•b^nbieentlv llnores- 

liiiorescems, " <-"nstitnti,m they .irc perfectly an.ilo^ims to the 

'■''I' 'illo aI?Shajic'’iVTvIlrn '"""V' "'T" "’-""i-l''-phenol hvdro- 
''"Iphnric acid (H, 21 , ‘r, JJ ’"''''' 'I to 19,, with concentrated 

I'ti'duced when colours. I'hov are 

\ laetter ri,„r,T to nn"" '‘''"''’I "ilh .dkvl iodides 

'''"'""Is and phenvl-m mlliV’* I "’ ^'"".''■''i^"ion „f alkylic m-amido- 
1 yl ni-amido-phenol wilh i>hlh.ilic anhydride (B. 21, 
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R. fkSi, 02(1 ; 22 , R. 7^1^), StilKVinothcr jiroceduro ('(insists in n - 
arrangiiii^ tluor('sc('in ('hldiidc, nudting at 252^' (tlu' iirodnct of tin 
action of PCI5 upon tinorcsccin), by heating it with dialkyhnnines (P,, 22, 
R. (125. 7S0). 

AHisoli}it's. alkyl ('tlu'fs of the rhodainins (?) sc'c Ik 25 , K. S0(> 
Succino-rhodamin has luan olitained from snccinic anhydiidr inul 
in-ainido-plunol (H. 23 , R. 3)2). 

Di-salicylic acid phthalide ( db • 1’ -7" 

witli decomposition, i"^ formed besidi-s plillialovl-salicylie ac id limii 
phtlialic anhvdride, salicvlic ester, and AlCl., (.\. 303 , 2S0). 

III. B. p-Phenylene-bls-dlphenyl-methane cyn, ) P"'n th. 

corresponding glvcol bv rediu'tion witli zim' and glacial acetic 
Oerivatives of J^iis hvdroi arbon ,ire obt<iimal by the intriHluction o| die 
CHtf',;!!^)^ group into ipiimtnes and rpiinoid sidistanees by mean- cf 
ben/.o-hydrols. 

Benzo - quinone - bis - diphenyl - methane C,;} I ,( ltd'll i(\} I ,) _> 7 ,, m p 
250 . Benzo-quinone-bis-tetramethyl-diamido-diphenyl-methane, m p 

243 . from teti amethvl-diamido-ben/o-hydrol and ipiinone on licaiiii^ 
in alcoholic solution (Ik 32 , 21 )•>). 

p - Phenylene - bis - diphenyl - carbinol, /( 7 ra/>/ii n \ /-/>- v v/\ /c;?t / i / 

(C(jH;,).d (< )ll) i'(\jlf,,4 ('(( m.j>. . Is (ibtained Irmn 

tereplithalii ester and ( ,;1 (.,MgP>r. (Mi boiling uith silver, the bcn/ciic 
solution of the biotnide ((‘rtHd./Tkf ,jn,CBr((\jIf.^)^ gives tetraphenyl- 
dimethylene-quinone ((\,H.d 2 ^ : ^ «G, ; ( (( ^llpj. orange needles, m jc 

23<y 242 ; the latter adds bromim- with (h'coloral ion, eliiiiinalcs 

iodine from H I , and is related to the nwlliylcHt’-i/ninotu's (Ik 37 , 1 p>;, ; 41 , 
274()). retra])ht'nvl-inetliylene-(jmnones are aUo proihn cel \)\ tin i mi- 
dells.ition of tuo molec ules diplieliyl-keteiie with one miT'cnle f jlllin 'll'-, 
with rejection of two molecules ( Oj from the unstable /kililacti'in s 
first formed. On tre-ating the glve '»l with anihiu' salt 01 with pln in'l m 
glacial at etic add we obtain p^-diamido- and p-dioxy-hexaphenyl-p-xylol 
II,,Nd'JIj,(:((',Ifdd Ji,( (( m-i). 45S . and iP'l Jl;' 

01 i> .I'M' 37. 

HI. ( Tetraphenyi-methane ( ((bHr.)|. »'i.p. 2.S2 . b.p. | ;i ^vI^h 

sublimation, is formi'd from tin' dia/oninm sulphate of p-amiiio ti lia- 
plierivl-rnetliane by boiling with akointi, and also, in small tju.iiititi' 
iiy heating trij)henyl-inethane-a/o-benzol to too (Ik 36 , lotto) 
by traiisfonnation of tii[»henyl-( hh>ri»-methane with phenvl-magiie i’i'" 
(blonde (ik 39 , npo). 

p-AmIdo- and p>oxy>tetraphenyl-methane Nll 2 ; 4 iPr,B,b(( Jl 
tri p. 243 , and HH 4|f nHiPfCfllij);,, in.p. 2H2 ', is easily obtaiin 'i Io hi 
tnjihenyl-earbinol in ghn lal a( ( tic .n id by heating with aniliin 
hvdratf’ and jihenol respertivelv. and ( oncentrated snlitliurn " 
(Ik 35 , V'lH ; 38 , 407 ; 37 , ; A. 363 , 2H4). 

p-Dlphenyl-methyl-t6traphenyl-methane (f flllJ/ IP iif J 
tn.p. 2 {r , is formed frotn triphenyl-carbinol, or its (hloiitk. .‘J 
diK tion witli zinc and st.ninons < hlotide, H( I, and glacial ae t tK j- 
also from hexaptienyl-ethane and triphenyTrnethyl by tin* action 
HCI (B. 37 , 4790). Also synthetically by way of p-benzoyl-tripli' i>} 
methane (.^HjC (X7gn4CH(CjHJ,, m,p. lOO*' {B. 41 , 2421). 
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IV. Homologous Di- axd* Polv-phenyl-p.akaffins. 

Homologous serios are deriva'd from diplienyl-metlianc. Dis- 
missing the substitutions in the bciuene residues, this is attained bv 
replacing the H atoms of the methylene residue by alkyl groups': 
(liphenyl-metliyl-, dipiienyl-dirnethyl-, dijdienyl-etliyl-, ' diphenvl- 
])r()pyl-methane, etc., deiiottM as “ {-amnatcd) (ifphcnvl-para/Jins 

(B. 31, 2o().S) ; and again, it can lx* done by inserting ne'w C atoms 
between the two lienzeiu' residues ; 10, oj-di])henyl-etliane or dibenzvl, 
0), (:a-diphenyl-j)r(ij)ane, oj, oj-diphenvl-l)Utaiie. oj, oj-(lij)lienyI-})cntane,' 
etc. The group of uusyni. diphenyl-ethanes and tiie Inmiok.gous gem- 
diphenyl-])araflins will receive lirst attention in the following para- 
graphs. Its niembers attacli themselves in their behaviour to di- 
j^henyl-methane and its derivatives ; at the same time tliev show in 
many ways their genetic relatioushii) to the diben/.vl grtni]). Compare 
benzilic acid, dii)henyl-ac(‘taldehyde, stilbene. tolane. 

:\fter the'^e ther(‘ will follow the imi)tirt.int (iilxm/yl or svm. 
(liphenyl-ethane groui), and then tlie (o. oj-c 1 1 phenyl, |)iopane, hitane, 
juntane, and he.x.me grou])s. The derivatives alkvlised or ])henv- 
lated in the benzene nuclei, or in the side chains e<inne('ting these, are 
included with the parent hydrocarbons of the imlividual groups the 
satur.ited are followa'd l>y the unsaturated hvdrocarbous. 

A. (lem-diphcnyl-patiqjins and their Derivatives are, as a rule-, formed 
(i) liy the condensation of aldehydes, chlorinated aldeiuales, glvo.xvlic 
acid, etc., with l)en/ene hydrocarbons, idienols, or ttuti.irx' anilines, 
just as the diphenyl-methanes are produced by means of methvlal,' 
methylene iodid(“, etc. ; 

cibcHo-i-ir.n, > cibruTVCdi 

{2) Diphenyl-alkyl-carbinols are obtained by the condeu'^ation of 
ben/o-phenone with magnesium-alkvl iodiihs or from phenyl-mag- 
nesium bromide with f.ittv-a<id testers and chl.uides ((irignaiai's 
reaction). The carbimds easilv siilit otf water and lorm gem-dijdienvl- 
ulelins, whicli are reducibh* by Na and alcohol to gem-diphen\ l-p.iraftins : 

(r,IL),C() (C'.IbLCiOHlCIB /“..o.k a 

^ (CJfJ.C : ( IK H, V C JljCHj t HjCIb. 

All the substanc(*s inchnled in this class vield l>en:o~phenone or its 
derivatives when they are o.vuliseil. 

Unsym. diphenyl-ethane (C^HOjClU H„ b p. joo (i.ps at 13 
^^nn.), is made from benzene ami paraldehvde with cold sulphuric 
-nid; also from etliidene chloride (TlA HCl.,. svm, bronu thvl-benzol 
TlBr.CH^, or styrol with benzem' and Al.,( 1^. ( liromic acid 
nvidises it to benzo-jdu'none, with the eliminatum of the metlivl 
K")uj). ( onsult H. 27, 323«'^. Nitric acid nitrates tlie side chains 
•'nd the benzene residues of unsym. diphenyl-ethane. The i>roducts 

^*Pheny!-ethylene-glycol mononitrate {( ^HOa^ (DU).t H.,(()X()). 
'>jUtmg at too", diphenyl-vinyl nitrite {('JI,)/' CHfONO), melting at 
y I and a dinitrlte melting at i-pS' i pg. The fatter is probalily a 
“imeuy-elhylenc derivative. 'Huvse three compounds have great 
P‘>wer. They form yellow crystals, and when oxidised 

yield benzo-phenonc (A. 238, 330 )' 
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• Unsym. phenol-phenyl-ethane C/^I;,CH(CH 3 )CflH,. OH, .it s.s \ 

is produced when suljiiuiric acid acts upon ])lienol and styiol ; tin 
homologous phenols, naphthols, etc., behave similaiiv toward slxid 
(B. 24 , 3S01). Unsym. diphenol-ethane (CgHi()H)./Tl('H3. melting ;n 
122", can be obtained from aldelivde and phenol ( 1 ^. 19 , jooi)). 

Unsym. p.^-tetramethyl-dlamido-diphenyl-ethane i (CH ,) A( ,,ll , , 
CHCH3, m.p. is s|>lit up by nitrous acid with formation of ii-nito - 
dimethyl-aniline (C. iSqc). II. 203 ; 1900, 1 . 252). 

gem-DIphenyl-propane, -butane, -hexane, b.p.,„ 1 42 , 150 . i()i 
from the corresponding olelins (see below) with Na and .ili tTnl g 
i()o2, II. 1209). 

Diphenyl-methyl-, -ethyl-, -propyl-, -amyl-carblnol (C r,Hv) .< (< >H)IC 
m.p. 8r'\ m.jv 95 \ b.{).,. 1S5 ', m.p. .\j , frmn ben/o-j'hi nonr witli 
alkyl-magnesium iodidts or phenvl-m.igue.'«iurn bromide .md f,itt\- 
esters, bv me’thod 2 (si'e above). J-iv distill. ilion .md (hli\ dr, iiiiig 
processes we obtain from these c.irbiiiols ; gem-diphenyl-ethylene, 
-propylene, -butylene, -hexylene, b.p. 270 . 2S0 , m.p. 52 . 2<)2 . ,1; 

unsvm. dij)henvl-ethvlene is also formrd fiom n-diphen\'l-,'T( tiin; - 
ethane (see below), and from un^ym. dibiomo-ethylene with b< ii/mi- 
and AICI3. It easily >plits off form.ildehvde by auto-oxid.ition, ( n m 
diphenvl-propvlene with Hr immedi.itejy give^ a-dlphenyl-d-bromo- 
propylene (('5115)2^' : CBrf H.j, m.p. -t<) (H. 35 , 2 <'.g) : 37 , j.^o, : 

C. igoi, 1 . Id?; H. i2o<9. 0 - Oxy - diphenyl - ethylene 

H0-2T,H.C(('«H3) : CIU. b.p., 3 it»7 , s.v B. 36 , .4002. 

Several lialogen derivatives of mono-’,ul»tituted diphenyl-etli\T ms 
of the general formula : C ‘xa ur in (d*^-traii^-isoin' i i< 

forms which can be transformed into e.u h other by meaiH of ulti.i- 
violet light (A. 342 , i ; B. 42 , 4<S<)5). 

Unsym. dlphenyl-monochloro-ethane (f Jldjf'H.t 11 / 1 i^^ m il 
Dlphenyl-dlchloro-ethaneff .jHj)^! H.f HCL.meltiug at .So .and diphenyl- 
trichloro-ethane (( .jHyliCH.Ct l.,, melting at h \ ..m* obtained from mono-, 
di-, and trichloro-acetaldehvd** (• hlor.d) with i)en/ene .md ',nlplnii i' ,e id. 
Alkali, ac ting iij)on these sub>t.ince->, split'. <»lt hydrogen < hlondt , md 
’the prorlncts are ; 

Unsym, diphenyl-ethylene, dlphenyl-monochloro-ethylene (b/l ,)d 

( IK 1 , melting at g 2 and boiling at 2 <)>' , and diphenyl-dichloro-ethylene 
^ ^ ^ 2 ' ma lting at So' and boiling .it , whieli i'. .d o l-.uiid 
in the condensation products of chloral with be ii/ciic .iml .tliiniiiiinin 
chlcjridc- (B, 26 , 1955). If cliphc iiyl-monoc hloro-ethanc* Ix' In .itcd .tloH' 
it sj)lits (»ff hydrochloric: acicl ami is rcari.inged to stllbene. 1 
latter is similarly produced bv the rc cluctiou ami real r.mgeiii' at 
fliphenyl-tnc hloro-c tham* witli zinc clu>t ami .dc ohol. W'ln n (lii»li( ii\ - 
monoi liloro-eth ylene is In-atccl witli a sodium ethylate solution d is 
transf<.rrm cl into tolane. Diphenyl - vinyl - ethyl ether (UJI .U 
C'lKKdJIj is fcirmecl simultaneously ; 

((:,ii.)( ir.('!i,( i - ► ( ,ii5.( II :( in „ii, 

(C.ig.filCC IKl ' ► II,(y ( ^ 

These transpositipn reactions have becui < xtcuided to a 
sul)stituted diphenj^l-cfncmo- and tricjdoro-ethanes and to clip a 'i> 
monoc.hlorocthylene (A. 279, 319 ; B. 26, R. 270). 
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Unsym. dlphenyl-ethylene-glyCvl (('cH5)2C(0H).CH20H, m.p. I2I^ 
is formed from {^dyolir csttT (jr In’iizoyl-earbingl by transformation into 
phenyl-maKiHsiiim bromide. Similarly we r>btain diphenyl-propylene- 
glycol ((V,Hr,)-/ (^^H).('H(()H).('H.„ m.p. </)'; 1, l-diphenyl-glycerin 
(QH5)2F(Oii)f H(< >H).( li.,OIf, m.p. i5<sy and diphenyl-ethylene- 
chloro-hydrin (('Jl5)./‘(()ri).FH2('l. m.p. bb‘y from lactic ester, glyceric 
ester, and cliloracetic (‘ster with ( ,;llr,MgHr res]>ectively. The latter, 
on heating with sodium ethylate, gives diphenyl-ethylene oxide (QHsla 

C.O.dl,, in.p. 31. (». 39 , 175J, 22.S.'S). 

On heating with 20 jK-r cent. suli)huric acid, diphenyl-ethylene 
oxide, distilled in a vacuum, ))asses into diphenyl-acetaldehyde (CgHjja 
('H.ClfO, b.p. ib(»', oxime, m.p. 120 , which is also formed by saponi- 
fication with glai ial aci‘ti(' ac id and hydrochloric acid instead of di- 
l)henvl-vinyl alcohol. 

'rile .ildehyde in many respi'cts behaves analogously to the oxy- 
MU'thylem* (h‘ri\ ati\es wlien it is oxidised it does not change to 
tlie acid, Imt sjilits oft the ( HO group ami becomes benzo-jihenone 
(P. 24 , 17-S0 ; 25 , 17-''!). Diphenyl-act t.ddehyde is also formed from 
the hybro-ben/.oins by dehydrating agents. Anhydrides of the hydro- 
benzoins ari' formed at tin* same time : 


('«H5.('H.oil('h.oh(Vl - (( ,n,)A'n.( HO. 


'I'his is due to an atomic rearrangement oppiosite to that of the 
transjiositions of the unsym. dijihenyl-chloro-ethanes and ethylenes just 
indicated. It reminds one of the jiinacolin rearrangt'inent of the 
])inacones. 

Similarly we obtain from methvl- and ethyl-hydrobenzom 
( ,jll^('H(OH).(‘(Alk)i )ll('6ll5 : a, a-diphenyl-propion-aldehyde 
(Clla).('HO, b.p.j2 17b \ and a, a-diphenyl-butyr-aldehyde (CgHaljC 
(('., 11 ;,). ('HO, b.p, (('. ipo;, I. 720). 

Unsym, diphenyl-acetone (( ^15)2(11 ('0(113, bi.p. 43 and ()i^ 
(dimorj)hoiis), oxime, m.p. ib.p . is lormed t>n heating diphenyl-propy- 
leiK'-glycol with dilute H('l (B. 39 » 2V‘-)- 

Diphenyl -ketene (('aHj),/' ; ('o, !>.]). ,2 a reddish-yellow 

liquid solidifying in fn'e/ing mixture t<* straw-yellow crystals, is the 
first and most closely i^tudied |■el>rescntative of the interesting class of 
tin* keteiies (St.iudinger, iqo.S; cp. \’ol. l.b It is formed by the action 
of zinc upon diplu*nvl-chh*race(ic aci<l chhtride, or by the withdrawal 
of IK! from diphenyl-acetic acitl chl(»Mde by means of ttrtiary bases 
(A. 356 , 31). Its easy formation bv he.iting a/i-benzile with rejection 
of Nj and migration of a phenyl gronj) is noteworthy (B. 42 , 234!)) : 


c.iLCo^' N. ' (VLfi) b.H, ^ 

a ri'actioM which appea.fs to correspond to the formatitm of stilbene 
fruiM dijihenyl-monochloro-ethylene, and of te|raphcnyl'ethylcne from 
'a'ii/,()-j)iiiacolin alcohol. 

Diphenyl-keti’iie is more stalde than the alii^hatic representati\es 
tliis class of bodies, tind show's no tendency toyvards ])olymerisation ; 
it shows greater reactivity, (i) With wx^ef it forms diphcnyl- 
^^Hic acid or its anhydride. ‘(2) With alcohols it forms diphenyl- 
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acetic ester. (3) With HCl it f(ini>:?"(lil)hetiyl-acetic acid chlorhhs ( |) 
With NH3, phenvl-hvdra/iii, ami primary and secondary 1 );ims it 
forms the corresp(»ndinf4 dipheiivl-acetic acid derivatives. (5) With 
orijaiiit' acids we oldain mivi’d acid aiihvdrich's. ((>) With sodiuin 
maloiiic ester we obtain* dipheiivbacet vl-malt)nic estei (f 11. 

COCH (( ().,K)„. (7) Witli plu'iivl-ma^^nesitim bromide we obl.mi 
triphenyl-vinvl alcohol (C,,H,),C : f'-d >H)C,H,. (S) With Sdnlfs 

bases it unites with formation of /^-lactone> : 




C.Hat'H NC.Hi 




CO 

Nc,n; 


(()u) With a^-iinsaturatt‘d aldehydes and ketones we obtain, on lie.itiiiL; 
the components in inditferent solvent^. nn>tabh‘ /^-lactones which, 111 
the iKOcent state, decoinpoe into ('O.^ and innltij'le nioaliii .ited 
hydrocarbons (H. 42, jJ.pi) : 

(C, H, CH ; (ll),/'0 Mtdbv)/' : ► (C .1 b(' H : ( 1 1 ),( 


(( JIj(H ( II)/' : ( (( dhh. . 

{i)b} The ipiinoiies react like tin* a/?-nio*itnrated ketones ; accmdiiie te 
the «piantities ioe<l. mono- «tr dilactom-s of /^-o.\y-acids are formiii, 
while the latter (hcinnpos,- at oiua* into and tetrapheii\ 1-iii- 

methylene-(piinones : 


d he nn 'iiolactone-' < an l)e i-.ol.it« d. and are only '>]>lit nj) into ( ( ). and 
diphenvl-cpuno-methanes on In-atiii).:. 

o-Mibstitneiit" depre-^ the re.ictivity of the (piinone croups, s(. that 
chh<ranile arnl anthra(piinone no hmcer unite with diphen\ l-k. t( iic 
(A. 380, J.4d)' . , , 

DIphenyl-acetIc acid (< Hd D^II i'^ fornu'd from its nitnl' 

by saponitication ; by redin inc l>«-n/ilic add with hydritKlic .i< id and 
jdiosphoriis in glaciai a(«-tic and (A. 275, S.\} \ and from diphoi\!- 
dichloro-ethyleiie l>v heatin.c to iSo with Na ah oholate, a te.n ta'ii 
which may be ccin-ralised (A. 306, I ac id melts at i '* " 

o.xidised with a cliromic ac id mixture it yields l)»‘n/.o-phenoiie . ain 
when In atecl with soda-lime we (^et diph»-nyl-m« thane. Its (//nV 
me lts at ; tin- mrthvl ester at <»o ; arnl tin- chloride at 57 . 

DIphenyl-aceto-nItrlle d\H,j,( H.< N r. sults when .iipln nybbi.'iM' ' 
methane is heate<l with H^'fCN),, ‘»r by the r ondeiisatioii "f non' 
nitrile, f '^H^.f H(OH)( N, and b<-nzene with tin tetrachloiidc ( • 
1615 ). It nittlts at 72 ' and boils at 18 . 4 ' (at 12 mm.). Ib<‘ 

(T its (11 readily replac c-d l>v the* beii/.eiie resiclucn bn '>< 

by alkyls (A. 275, H 7 ). Iodide, acting upon its sodium .leiivati\cs, 
produc es tetrapln nvl-siK < iiio-iiitrih*. 

p^-DItolyl-, -dlanisyK and -dlphenetyl-acctlc acid, m p 1 1 1 - 
and i r } ' ( A. 306. Hi). ^ ^ 

Tetranltro-dlphenyl - acetic acid [ ^ ' 

(• I (liiiitre- 

c-.ter is derived from dinitro-phenyI*a< cto-acetic ester an 
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phunyl-nialonic (‘stcr hv tlio iirii, nf r* r 1 

lircpanal frutii (liiiilr(.-i>h,-ji\|-a,vti, r hv I, 

diinlni-plicnyl rvsidn,-. It melts at t'r' <’l tin- 

.-mn-,-rt; th.^-ster, 1^- the " I, ,t' "f ■‘'™la 

tv.lh'tt dark-hine .,10,,. . !,m„a'r t'.',''" ^‘'><1 «atvr, 

i((Jl,N(ydC(l, tt.nl tn,,itro-tt,pl,,a,vl-t,,etli',I‘%'j;,;;'xo^ ' 

i. s,,-. 



p-Oxy-diphenyl-acetic acid, m n i*-. f,. 

nitrile with pl„-t,„l an,l snlphn, ,e a, ad '(- j ,,er ,'eni'l | 

diphenyl-acetic lactone ( .iiji'il No „ la ^ 

, • . . . < o V ■ "‘-P- '^4 • Die laltt r \ idds 

Iiilji/icasSy 

<•’-< 

potassiiini hisulpliatr It In^ . - II u' liy means of 

alkalies wuh a l.I colon . n V ; , t old 

I.S~' (H. 29 . K. 770 ; C. ,p ./crnwnv meltmp^ at 

Benzilic acid, t///)//(-;i\/-'/v(,./n (f 11 , t lOH ito n 

ispnDiiteclhvaintiltsularivirriinvin.ot n' ^ “^ P- 

e I'to-hV'nltai 'l* ' 19 ' 

OlOOCOtat, "■■■ . ,.VI,,Xp,|,a,Kt||. 

o;M|r'an!rLl!D''‘'''d "" 

■^'l'D-nvIene-dipi„.„vI etI^n‘' V" ' ^ kl. 

With T,l, "'“‘I’k' r ‘ at itl upon Inooh. at id dh 29, - i i'. 

“W (' .Ho inVoVr' ni'irS, '""'-'I'' ' liipheiijl-chiorateiic 

- ‘‘>1^ pNiidiii we olxain benzilide ^ ^ ,p n t ,,, ,, 

hvdritidir'Vt itl ’ ^ diplieiivl-at-etie aeai when heattd 

up it "" '''^"ll'uk ds harimn salt ,t 
’''‘"^O'Plil-non,.. " ‘li'ixido an, I l>en/t> li\ ,iiol ; .ixulation \ lelds 

' Onirnu'D****™ 3*,^^ : < (t)ll)( ttoll ; anisilic acid |t II ,t)i „ll,h, 
I"6‘''0xy.benzi||fl aM^ (0.11,, .M.i.., |<)II), tiDil ; and hexa: 

'>n.riliehenl f ® .H, ,( ,1 )| I), >1 1 ,„e prepared, hke 

Wto^ (t ,H...),, ll.( lie , Kill tsa h,.moIo«ne 

ul phcnvl-ma.r'nl'-' *i ' '' funned hv the ,iddi- 

> broniul(‘ to cinnamic aciil ester (C. i()05, I. 
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522). This is accomplisheti by moans of sulpluirio acid, just as jdu iKil 
phonvi-othano is obtained from st\rt)l and plnmol, or bon/ciic is 
attached to cinnamic acid. Tlie continued action of, the snljilmiu 
acid leads to a conthmsation to y phenybhy<hindone. Tin* a-bioiDo 
dip}u‘nvl-{)ropionic .icid, m.p. about ib-C, and es}Hcially its pi)t;is 
sinm salt, decompose on evajxnatinf^ their atpieons solution into 
HBr, and stilbene, a reaction corrrspondin;; to the formation ,,1 
this hvdrocarbon from diphenyl inonochloro-«*thylene ((’. i<)os, 11 . 
1022).' 

Pht'nyl-tol\’l‘, phenyl- xxlxl-propiontc acids, etc., are j>repaieil just 
like diphenyl-pro])ionic .icid (B. 26 , 1570). l\)tassinm pi‘rm.m^MiKHc 
oxidises these acids to benzo-phenom\ phenyl-tolybketone, i)h(ii\l 
xylyl-ketone, etc. 

y. y-Diphenyl-butyrlc acid IKH.J If.t OOH, m.p. 10; , 

from y-phenyl-butyro-lactone or phenyl-iso crotonic acid, with heiizenc 
and Ah'l.j (('. IC107. II. 2045). 

a, a-Dlphenyl-propionlc acid (< (( 1 1 ,)< O^ll, m.p. 1 7 ; , .ind 

homolopmes are obtaine»l bv comlensation (d })lienyl-pyrt^ra( emic id 
with bt*n/<‘ne and its homolc,ovks bv me.nis of (onceiitraled sulplmiii 
acid (B. 14 , i.^o.Sd On heating; with coiu eiitrated snljdmrit a< id t!ii‘\ 
s{)lit olt CO and vield diphetiyl-carbinols. which in turn i-asily drconij'iiv,' 
into water and nns\-m. diarvl-etlu denes (B. 38 , S ;nC 

/?-Phenyl-cInnamlc acid (C^ll,;./' ; < If.tOdl, m.p. ib 2 , is fonu.d, 
like ^-alk\ !-cinnaimc .i('i<U, from the ( ondensation product (»f heii/e- 
pheiione with l>roma<ftic e^ter and /me (B>. 40, 45/>7 ; 41, .',24 , anl 
from a-brorno-^. ^-dipheiu 1-propiomc a( id with alcoholu ])ota>li 

(C. roos. C 

y-Diphenyl-itaconic acid : C(C{)()H).( Hj.Couil, m.jc 

l6'C with <lecom|>oiition. i> obtained b\ the condensation of bcii/e- 
{ihenone with sncf ini< estiT throtif^h the .ipu ncy of so<linm eili\ Liic. 
The acid, on heatint( under redn< ed pre-snre, ^ives an anlivdiid* , m.p. 
i.\j' -r=;o', who-^e soda solution on a<Mdnlation vields diphenyl-citraconic 
acid (C,!f,,p2‘ (( OOll) : ( lf< OOH, m.i>, tlo' 115 with deMum 

{Kisition. d'his a* id m condi-nsed l)y snli)hunc a( id to phen\ 1 iiid< i.'- 
acetic acid, \\ ith bromine it y-dlphcnyl-bromo-paraconic acid 

(( glfjl.^C.CliriCOOlfl.t Ilj.t 00, whi* h, on heatm^< with water, p 
int(j y-diphenyl-aconic add, m.j). ami further, with ie)( ( tioii el 

f O2, diphenyl-croto-lactone .<11 ; ( il. too, m.jc i d ( ^ 

308* 8p). y-Dlphenyl-a,/3-dlchloro-croton!c acid (< ( 1 o ‘ 

t OOlf, m.p. 152', is forme<l from mmo ehloric <icid (hloiide (^(i <• 

I.), benzem-, and AK 1 , ((' . iH*);. II. S70). y-DIphenyl-acetacrylic ester 
: <■(( 0( Hd< OOCjHr,. fli p, yt. ', from beiizo-phenoiie ‘ hleii.u 
and f u-acetouK'etic ester, vi«'hls by ketone splittini:^ diphenyl-buteno 
:MB O( 11 ^ m.p. .o/d B.p.,^ ir,o‘ (B. 32 , 

loj^nes are formed fnOim trijdienvl-chloro-methane and alk\ l-umK'** 
haloids (B. 89 , 2057). i .nvl- 

Triphenyl-acetaldehyde P 

magnesium chloride and formic add ester. ,, . 

Trlphenyl-methyl-ethyl-ketone «H6).iCd f>f I’ ' 

triphenyl-acetic acirl ( hloride and (H. tt.l?)-. if niclB 

Triphenyi-aeetie acid ((:,H,)/hruOH is a very feehh’ iicul. 
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at 264°, and decomposes into triphenyl-mcthane-carboxylic acids. It 
is made by the action of benzene apd aluminium chloride upon tri- 
chloracetic acid, and wiien carbon dioxide is conducted over potassium 
triphenyl-i'nethane at 200^ The nitrile is produced by the interaction 
of triplienyl-chloro- or bromo-methane and mercuric cyanide Hg(CX)2 
(A. 194 » -bo ; JF 28 , 2782), or by deamidising hydrocyano-para- 
rosanilin (H. 26 , 2225). 

P3 - Triamido - triphenyl - acetic nitrile, hxdrocyano-paYu-rosanilin, 
H'sults upon digesting para-ro.sanilin salts with alcohol and potassium 
cyanide. Hydrocvano-rosanilin is similarly obtained from rosanilin 
salts. According to Hantzsch, (juinoid ammonium cyanides are first 
generated, and these' tran.sj^oso themst'lves into nitriles in the solution 
itself (B. k 287) : 

(MH2.t;eH4)2b :F«fi4 : MIjCN ^ 

The chlorohvdratcs of these liydrocyano-compounds decompose 
on heating into HCl, HCN, and the rosanilin salts. 

Substituted triplienyl-acetic acids, (‘specially phenol derivatives, 
are easily obtainecl from ben/.ihe ac id with phenols by condensation 
with tin tetrachloride (B. 34 , 3080 ; 37 , ()()4 ; 40 , .|oho) : 




(C3H3)F\ 


('OOH 


Dlphenyl-p-tolyl-acet!c acid 1 11314 t 4(1^1 5*2'^'- m.p. 205^ 
p-Trltolyl-acetlc acid m.p. 227". p-Oxy-triphenyl- 

acetlc acid alls).! b OOli. m.p. 2 12. m- and p-Cresol- 

dlphenyl-acetic acid lactone 0:2 ( glliiFH ,) i ( ((^jUjUFO. m.p. uiF 
and 130'’. 0 - .iiid m-Xylenyl-dlphenyl-acetic acid lactone, m.p. 178" 
and 170F Thymoyl- and carvacroyl-diphenyl-acellc acid H ()|4 CgHj 
(CHjffVyiiiC'lCVislbOOll.etc. 

Dlphenyl-methyl-quinol-carboxylic acid lactone ^formula, s( e below), 
colourless crystals, m.p. 143 . is formed by condensation of diphenyl- 
ketene with exce.ss of (juinone. On lie.iting, it decomposes into tOj 
and diphenyl-(juino-methaue. As a <juuud derivative it shows the 
transposition into benzene derivativcN witli migration of tlu' alkyl 
grouj) characteristic of th(*S(‘ « oinpiMinds . thu>. tin al)ove /^-lactone 
on ilinminat'on in the solid stale or in btiihng b<‘n/ene solution jxisses 
into the isomeric 2, 5-dloxy-lriphenyl-acetlc acid lactone, m.p. 190^ : 

t'o 

0;<^ . 110<^ ^.O. 

which has also been olitained synthetiealh fron|.Jiydroipiinone and 
kwt>ilic acid by means of SnCl, (A. 380 . 238). 

Nym. Diphenyl-ethane OVmw/'. Dibenzyl, syni. diphenvl-ethane 
0 UUlj.CHj.Cjllj, m.p. 52' and b.p. 284 . is juepaivd (0 by the 
•n lion of sodium or eop|MT ti)M>n l>en/.vl eiili^ridi' li.d 1 . 01 {2) 

IV o npoii benzene and |;lliylene ililoride (U' cu ch lot ethyl-ben zami^ 
235 , 155); and (3) by heating its oxygen dt'rivativi's, benzoin and 
and from the unsaturated liydrocarbons tolane and stilbene 
VOL. II. * 2 R 
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hv nxUictiou with Na and alcolu^l (B. 35 , 2^47), HI, or 11 and Ni ai 
220^^ (C. U)o8, 1. 4()g). Finalh , it cun lx- obtained (4) by oxidation 
of toluol with potassium pi*rsulpliato (B. 32 , 2 f)}i). It forms still km,. 
and tolano when heated to 500 Chromie acid and potassium pn- 
manttanate oxidise it direetly to ben/oie arid. It yields two diimio 
eoinpoumls Iw nitration. 

p, p-Dinitro-dlbenzyl has also been obtained by the ai timi of 
stannous chloridi* ujion p-nitro-lxMizyl chloride. It melts at iSi 
(A. 238 , 2 y 2 ; B. 20 , c)oo). Also b\- the- action of cold methvl-alK.holK 
potash upon p-iuiro-tohiol (( . looS, I. (>4“)- 0, o-Dlnitro-dibenzyl, 

m.p. 122' (C'. iqio, li. 370). 

p..-Diamido-dibenzyl can be used f«)r tlu‘ pn^paration of t. tra/e 
dyes m the same w,iv as diamido-stilbeiie (( . I. 1 170 - 

Oo-Diamido-dlbenzyl, m.p. (iS . by reduction ef o^ dianutlo-siillM iK . 

On heating its chlorohydrale it gives Imldo-dlbenzyl 


m.p. 1 10', which contains a seven'inembered ring (A. 305 , <i(0. 

//e;;io/c>gac’s of Dihc’nzvL—o,, 111.,, and p ,-Dimethyl-dibenzyI, m.]. 
6 ()\ 824 and 2c,b , are pKnluci'd bv oxidation of n , in-, •and p wlnl 
with potassium ix-rsulphate (P>. 32 , 25 ;i). 

a. ^-Diphenyl-propane < jl./ Hd 1 ! ,)( Hd Jl^ h p j^ b '7 
re.luction of a-mrthvl-stilbeiu-. a. /^-Diphenyl-iso-bulane ( ,l 1 ,( lid 
(( lf ,4d\jHr, from iso-but \'lf*nr luomul*', IxMi/eiie, iiiul .\U L (< . t'l* 4 
II.2old. 

a.j8-Phenyl-tolyl-propane ( H(( llal^'Hd J!,( lb,, md n.p- 

phenyl-xylyl-propane, ar<- j)roduced when ( on< entr.ited sulphuiii anti 
a. ts up.,ii st’. rol in tin- )>resriue of X\len.- or triinrth\ 1 InU/elle lilt 
homologous lMii/.»‘ms. cont. lining a nnuliyl grouj), all. eh ilu in'-' I''. ' ^ 
to the unsatur.ilcd hnkag*- in tie- st\iol (IV 23 , 7 ) 2 *^‘») 

Diphenyl-dimelhyl-elhane H;( l!p( lid lbj( ^ 11 .,. nn 11112 it 

12 5 Is fornu’d wli'-n >-,<1111111 or /im <lusi at Is uixm a h.doid 1 lli\ 
beii/eiir < ,lf,( H.\.< H, ( li. 26 , ipKOi -iBo from ethvl-b.-u/<t! Wllll 
p< rsiil|'liatr ( li. 32 , -ppp. ., 

Stllbene, toluylene, sym </i/>/no:v/ ( 7 /jv/-K< ( ,ill;,.Ul , t H ‘ d 

nu lting -it 12.} .ind boiling -it ;o(» , < i \ st.ilhs<s in large, glistt inns 
{rrriXp€a’. to gli-tfiii mono* linu h-.ilb-ts or prisms. It isobtaiiio 
.1 great variety of nn-th<ais It b«“longs ty a long kiiosMi i ns 
aromatic siibstama -, ( L.inr< nl. i8.}4). It is j'rodiu ed : 

(1) Bv <li'tillmg ben/.\ I sulphide and <lisulj)hide. 

(2) liy healing {Milymern thn ►-ben/.ildehvde tol 3 <> t'\ diMi i s 

trithi'>-lx-n/-aldehyde with metallic < (»p|HT (li 25 , (joo). I 

( j; By the actimi of metallic sodium ujuju ben/..ddeh\ d< oi 

dtlloride. . , I Pi,. 

(4) I’rorn ben/.aldehyde and phi nvl-acetii a« id, instt a( ' 

exjiectefl pln-nyl-, innamii ai id ( y. /)r. rVn 2. 61 , itH/). ^ 

(5; By m-igne. 4 rim organic synthc-ses stilbene and d- 
are formed from ben/vl-magnesinm < hlorid** with beii/.ik < )>' 
tiromatic ketom s, the benzyBaryl-c arbiiiols formed as pnni< 
ducts splittic.g off wat* I ( 15 . 37 , 45.;. 1447 )- vnnIlU N 

(b) Jiy he ating iso-riitrO'U;n/.yl < > aiiidc* ( «1 ( : A V iiid 

soda to high tem|)eratures, whe-rc-by pluniyl-iso*nitro-me m 
formed, which splits off smlium nitrite and forms stilbem* ( 
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(7) From l)(‘nz;il-;i/iii < flll5( ll ; N.N ; FIK glU and ])li< n\ Fdia/o- 

mo.thane ^fating and r( j(( tion of nitrogen. 

(8) From chlorinated, as\ nmietricil diplienvl-ethane derivatives 

H’.g. (( 11. t < 1; — hy a rearrang( inent caused 

by heat or zinc ilust (D. 7 , i }op ; J . pr. Cli. j, 47 , .{4). 

(9) By the action of metallic C(»i)j)(‘r, [)(»tassium sulphxdrate (B. 24 , 
177O), or j)otassium cvanide (F>. 11 , nip) niion ‘-tilhene dihalides. 

(ro) An interesting method for it^ jaodm tion is that of distilling 
fuinaric and cinnamie phenyl estrrs (B, 18 , 1945) ; 

( ,n, 0 ( 0 ( II : I II < 0 (,M ,lg »• ( ,lg ( 11:1 11. t '(.( H ,11, - '<• ( ,i( ( 11 ; c ll.( ,11, 

1 )il)lRUyl l(llll.trK: «-'trt 1 !)I H\ 1 :i,u .'(i r .■'tlihi li'-. 

Compare also tin.- deefmijiositioii of ehlorod;en/\ l-d( so.\\ - benzoin in 
benzoyl chloride and stilbeiie. 

As an imsatur.iti d conijioiind. stilbeiie ( an oeeiir in a see(nid stereo- 
isomeric form. This iso stilben(‘ is a Iniuid, Icp.,.^, i.j ; , and has a 
pleasant llower-like odour, it is formed by the lednction ot tolane or 
iso-bromo-stilbmn' with /im dust and aholiol >A. 342 , joN,, also from 
the ordinary stilhume by illiiimn.itmg b\ ultra x u-lei light in benzene 
solution (B. 42 , 4871 ), besides the polxillelT dlstilbelle t Ill.p. 

i()p (F>, 35 , 41J9). I^^ traies of n.idine (»r biaumne. distillation at 

ordinary jiressure, (»r \apours of fmmng nitre xU id, it j-.isse,s into the 
stabh' solid stilliene. Its formation fioin tolaiie indi( ati s for iso- 

on , itCadb 

stilbeiie the cis-conliguralion . jj’, whereas ’ rejtresents 

th(M»rdinary stilbeiie as a trai.s t cniiguration. 

When heateil with lu'dio-iode ai e! stilbeiie \ lelds dil)en/\l. I'he 
addition of halogens produces ^tlli'elle dih.dolds, the haloid 1 stels of 
the hydro-benzoins, ( bromic .e id (•xeb'-e'^ ^tilbeiie to lam/aldelu de 
and bi'iizaiic acid. /7;;o;;c.ss,// , telra|>h< 10 , btliiophene a/.: .C is pro- 
duced when stilbeiie is heated for sexaual houi'' at cso , together with 
suljihur, Fhenanthreiie is formed win ti '-tilb'ene is heat( d, 

\Vith N.y);, and N.d )4 stilbeiie t omlma- to loiin ( 
f nH,;j(N',d)j) ; the former, on luuhiig u ith ghn i.d .n ,ti.' ,u id. i^ partly 
dt'composed and (•oiu'ertcd into the laltei, whnh i*- to h-e legaialisl as 

diphenyl-dinitro-ethane CJlylFNOp ( l!'N< )e' ,11.,, a mod., ni,j>. 
with decomjHisitioii, ^ mod., m p iso isj l’> 34 , d5j'>C 
Dll treating with alkali it splits ofi one iiioh * ule ot mtious a( id and 

P<isses into 7 -nltro-stilbene <\sHd 11 : t No, a ,dl,,, m ]e 75 . which is 

'dso obtained b\- the comleiisalion of pin ii\ 1 latio-niethane vuul 
la'iizaldeliydi' by m«>ans of alijdialic b.i^e tlh 37. ismj;. and b\- heating 
'vith methyl-alcoliolic j>otash and then with lb I through .i number til 
'>it.ermediat<‘ product.s into the isomeric Is ii/\ 1 nionoMine tyjly (X' 

355, 

a-Methyl-stllbene Fon.sF(FH;;) ; ( lb Jb, m jc 8; . b jc.,- i8 ; , and 
|<;“ethyl-stnbene, m.p, 57'. b.p. j«i(« . fiom (h'stew -beii/oin with 
(b ^ i nlso from aieto plu noiie with ( ,dl ,( ll.AIgt I 

F *- 37 457. 14.50; C. i(,o4. 11. 10481. 

^ - tilbeiies having the substituents in the ben/ein' nm lens are 

’“'"led from snbstiinted, beu/vl and ben.od i hloridis : also b\ 
eiisalioii of substituted beiizaldchydes with plienyl-acctic acid ; 
‘ hloro-benzal chloride with copper. 
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0, o-Dlchloro-stilbene {Cl.CeH..( H) 2 . m.p. 97"; ohloro-mtm 
benzyl chloride and alcoholic potash give rise to dichloro-nitro-stilbene, 
m.p. 294'’^ (B. 25 , 70 ; 26 , 040). 

0, p-DinItro-stilbene (N02)2[-’. ^ I : ClK ellj, m.p. 140 , 

henzaldchyde and o. p-dinitro-toluol by means of i)l])eri(hn, giv( 
partial reduction with ammonium sulphide o-nitro-p-amido-stilbene, 
m.p. Ill , and with stannous chloridt' o-amldo-p-rtitro-stilbene, 

14 V\ and further 0, p-dlamldo-stilbene, m.p. 120 (H. 34 , 2.S.|j). 

The action of alcoholic potash upon o- and p-nitro-benzyl ( liloiulrs 
gives rise to two phvsical isomerides in <‘ach case ; two 0, o-dinitro- 
stllbenes, melting at 'i2b'^’ and respectively, and two p, p-dinitro- 
stilbenes, melting at 2io'^-2i()'’ and 28o'''-2S4’ (B. 21 , 2072 , 23 , 
1950 ; 26 , 2232), which yield corresponding diamido-stilbeiu > ii})nii 
reduction. 

Pj-Dinltro-stilbene-dlsulphonlc acid is fornud by the oxidatmn <1 
p-nitro-toluol-sulphonic acid with alkaline hypochlorite; oo'-dinitio- 
dibenzyl-disulphonic acid is lirst formed, and on further (iMd.uioii 
p-nitro-ben/.al-dehydro-O'Sulphonic acid (C. 1S98. II. 9.1; ( . H/oo, 1 , 


oo'-Dlamido-stllbene, melting (cis ) at 123 and (trans-i ;ii , 
changi'S to \miol on heating e<iuivalent (piantitn's of the Indm- 
chloride and base; anilim* is eliminated (B. 28 , i-tii; hui 
Oj-Diamido-dibenzyl). The liisulphomc acid of p^-dlamido-stilbene 
(melting at 227^). by diazotising .iiid (oinbining with phenol, 
into a tetrazo-compouiKl. hnlliant \cll*>u'. I'lie inono-etlivl deii\.iti\t 
(■H C.H,(S<),H)N ^ NOH.OII I ^ ,„l,st.,n„v, 

dve ^iirx.ophaiin dk 27 . 3 l.v)- 22 , K. >,11 (cp. U n/idii 

f()r a'lditional dve-substances. On the electrolytii rediKtmn o 
stilbener> to cyclic azoxy- .ind azo -^tillx-nes. s<*«‘ < . I 9 <h;. I 1 }i t 

0-Oxy-stUbene, m j) 147 (B. 42 . S25). 
p-Oxy-stilbene, m.p i89\ see A. 349 , 107. 

0, o'-Dloxy-stllbene, m.p. is formed with other product 


■( it tell • 
dMsi, 

nitre 


Ireiii 


sali< yl aMi-hydo on boiling with zinc dust ,ind glai i.d accln ,i.id il - 


24 . 


■' p,.D10xy-stllbene, m.p. z«i\ is obtained as nnsym. dipliiii"!- 
trichloro-ctbam; the condensation 

phenol and chloral, by treatm.-nt with zinc dust or mm ' '> 

attaching bromine at low temperatures it H"'"' I’e' ',"Vi . ',ni',lc 
dibromide, p.c>sessing the char.acter of a pserrdo-p ie.rol-.il. olml bn jm ■ 
On treatment with MKlium acetate it splits off zHHr and V' l'C sb 
oulnone, O ; C,H, ; CH.( H : C,H, : O, bright-red ''O"-' ils, wlii> ' 

also be obtained direct from the p.-ili.ixy-stilhene hy oxidation ll 
I’bO, or FeClj, and rcsemlrles in its chemical behaviour 
mcthvlene-qniriones (A, 336 , 157 ; B. 39 , '.'.'bsiilnciils. 

titres'chlortne and bromine act upon p,-<lioxy-sttlbene as s ^ 
forming tetrachlor.e .and letral)roni<i-p,-dioxy-stilbciie da lilo ^ ^ 

rlihromide respectively, which, on treatment "''V' ■>, y"’ 1 ' , p 

Mtwbromo- and t«tr*chIoro-*tU*ine-qulnon» O ■ (00,1 r) ,,,,1,1, 

((' Cl.H.) ' (). Hiese products arc sparsely soluble .m 
phWhorns (A. 326 , 19). 
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3, 4-Methylene-dIoxy-stilbene LHgOjCflH-jCH : CHCgH^. m.p. 96 °, 
from piperoiiiil and bonzyl-niaf^ncsium chloride (B. 37, 1431). 

Tolane, diphenyl-acetyhne ^ ^ ^ ftDj, m.p. 60", is produced 
from stilbeiie dibromide on boiling with alcoholic potash, and, further, 
together with diphenyl-vinyl ether, on treating unsym. diphenyl- 
chloro-etliylene : (TlCl with sodium alcoholate. 

'Die latter method i)roceeds more smoothly with the substituted 
tolanes. Dlmethyl-tolane, m.p. 13(0. and dimethoxy-tolane, m.]). 145°, 
are obtained from ditolyl- and dianisyl-chloro-ethylene. 

0 , o'-DIchloro-tolane, m.p. .Sq is made from o, o'-dichloro-slilbene 
(lichloride. 

Tetrachloro-p-dioxy-tolane, m.]). >>(» . see A. 338 , 231). 

The tolanes absorb two and four lialogeii atoms, the products being 
tolane di- and tetrachlorides [q.v.]. The elements of water are taken 
up by the action of glacial acetic acid and Milphuric acid, with the 
formation of desoxy-ben/.oins (below) (cp. Vol. 1 .). 

The action of nitrous acid gas upon tol.uie ]u'odu''os a- and )S- 
dlphenyl-dlnitro-ethylene CgHjtANOj) ; ('{NO.^CgH,,. m.p. iSb -iS;^ 
and 105' 107 (B. 34, bi<)). p^-Dlamldo-tolane, m.p. 235 , and tran>- 
formation j>roducts, see A. 325, (> 7 . 


Ai.ronoi. and Ki:tonf Di;hiv.\tivi:s or Dibknzvl. 

(jHst'HOU ('dbCHOH C.B^CO 

('JlA'Hj (..H/lloll r.HCHOH (’ellsCo 

Stilboiio hydrate neHoxyd)enzoin Hvilro-bcuzom Bciizuin Benzile- 

Stilbene hydrate, henzyl-phenxl-Ciirlnnol Cgll^.nifOHj.CHj.f gll^, 
m.p. ()2'', results upon reducing desox v-l)enzoin with soilium amalgam, 
and from the action of ben/.aldehyde upon ben/yl-magnesium chloride. 
Similarly, benzyUphenyl-methyl-carbinoI ('cllv('(OH)(CH;j).c'H./'gH5, 
m.p. 5i'\ l).p.jj 1753 is ol)tained from ben/ybmagtiesium chloride with 
aceto-phenone, or from desoxv-ben/.ofn with (dI.,Mgl ; the latter 
carbinol splits off water with greater ditliculty than does the former 
(H. 37 , 45(1, 1450). 

Desoxy-benzoln, phenyl-bcnzyl-kcUmc t gHvI't).! m.p. bo'' 

jtnd b.p. 314A It is obtained by distilling a mixture »)f calcium 
benzoate and calcium a-toluate ; also bv the action «)f .Mtl;, upon a 
niixture of alpha-toluic chloride ; bv reducing lu n/oin with zinc and 
‘Vbochloric acid (H. 21 , izqt); 35 , (ju) ; from chhuo-bcnzile and 
fH'imk- (B. 26 , R. 585) by the action of hytlriodic acid or zinc and HCl ; 
'btd by heating inonobronio-stilbene with water to iSo' i()o\ (hte 
^toni of its CHj group can be replaced by sodium and alkyls, but 
bbt the second (H. 21, 1297; 23 , 2072). Mdhvl-, iso-butyl-, cftyl- 
^(my.^cnzoin melt at 58", and yb" (H. 25 , 2237). 

ts melts at 98A Iso-nitroso-desoxv-henzoht. produced by 

' 2^. IS identical with a-benzile-numoxime, 'llyilriodic acid converts 
into dibenzyl ; sec alsy stilhcm hydrate. 

C ir of desoxy-benzoln produces o-nitro-desoxy-benzoln 
« which, upon redviction, Nnelds a-phenyl- 

‘i^loi Desoxy-toluoln rHj.CelliA'Hj.t'O.tgH^.t 
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and desoxy-anisoln ('H^O C,.!! II.^.C 0.< ,.0( 11.,, arc fornud Imtn 
the conopondinj^ t. Tines (A. 279, J.PS. 3d9) (‘Vliuvc). ( 1.,, .m 
carb.Mi disulphide, and caustic potash, convert the desoxv-heii/om^ 
into (itSiiurins. whicli form l>rilliant i;olden-yello\v needhs, lluy 
dissolvi' in snlphuric a('id with a vi(.let-l)hie colour. Tin* exiu t < nn- 
stitution of thesi* hodins is not yvi known. The simplest di's.niiiii 
verv prohablv has the composition ('fill^f 0( (( S)( (P>. 25, i; ;!, 

JJV)) f'p 37, Mono- and polyoxy-desoxy-benzoins, sr, 

M. 26, 1)27. 

Hydro-benzoin, /eZ/rv/cHc-i^/wo/ ( H(t)ll)f H(on)( Im^ two 
asvminetric C atoms, and »)ccnrs in two opticallv inac.tivi* inoditu'.itiMn^ 
(A. 259, loo) : Ji\iiri^-hcnzohi.m.\y i.Vt . ami m,]). in, 
The lattrr has bron resolvt'd into two o])tic.dlv activ.* compMnnits 
(sr(' below). Hoth are produced. to^n*thrr with ben/vl al. ..hol, \vh. ii 
zinc and alcoholic hvdrochlonc acid act upon oil of almonds, or wlu ii 
the latter Is trrated with sodium amalyam. or in tin* rh ctrolvtii rr.lui - 
tioii of ben/aldrhvde (H. 29, R. 22.)). Both are also obtaiii.d tiom 
■^tilboiio bi'iniido "I chloiido .ni . onv.-rtini^ the hitter b\' sil\ii .uiiatr 
or boii/.oate into outers, ami saponifvmy tln/si* with al.-olioli.* ainmouLt. 
Witli pota-nim a.a tate, is. .-hv.lr..-b«*n/oin is almost the s,,lr pr.uiu. t, 
Hvdr..-ben/.oin i>redominatos (with a litth* isu-hy.lro-b.n/oiii) wh.ii 
>odinm amalyarn acts mi bmi/..m This is also tin* best imtlad Cr 
its proparati. 'ii (.\. 248, V) 

llwiro-hcn'nin dissolvrs with .lilhcnltv m wat. r, ( rvstdhs.s m 
rhoinl.i. pha.s. imltm,- at l.U ■ -nnl sublimes with. ait d.eoinpnsitioii, 
'I'ln* diacrtdti is Mbtaim-.l fr.an b« n/al.h-hv.h* ami a.ctvl diloiul* 1)\ 

in. ans nf /im .hist (B. 16, <),’/>) ; n un its .it i.m . . „ . 

I si>~h\ilri>-^>inzo\n is m.»r<* r.*adilv sohibh* m water. It .i\st,i n' - 
in prisms win. h . ontam waP-r ..f ( rvstalhs.it imi and r.ipidlv .'tidn -o 
mi t xi)Msmr. Its diactfdtc \- .hm..ri)h. ais. and . rvstallis.s m slimiiic 
h-atl.'ts iinltiim at 1 , or m ihombn prisms, indtini; at n". 

< ,H.< H ‘K H ( , 11 , , 

Dim.T*. ula.i .oPiv(/m(/cs 

( n n < ,, ,11 

i/m .nv ..btaim-.l, t..^nth.*r with diphmvl-acrt.ildehv.l.' 

( IP ). fr..m both hv.lio-bmi/oiii.bv tln-a. tnai .)f snlphiiri.' a. n 1 oi i .■ .v 

Hv . rvstalhs.ition from ‘‘ther iso-hydro-b. n/..im has ‘ . 

int.> .■nanti''m..n)hoMs d.*xtro- ami l;L*v.>-rotat.)rv ‘ \ i’.,,.],! n/oins 

( hr. .mi' a. i.l or ]».;tas>nim permantjanate chan^n's l>. »th i\' >" ' 

into b. n/al.lchv.h-s, and nitrir a. ifl converts them '’‘ “/.''‘V , 'np,' 

,77M l'P.t, . to tlo- S.m,- slllbene dlbromlde ( i . O 

( HHr,< Mi. ltiiiK .It wliiai has also U-.n in.al' >\ 

of brotmrir up..ti stilbetie and diben/.yl. Stilbeiie am ' 
m>t .mlv tin- bodv (tin- a-} meltiiiK at 237 , bnt ais.> -i It iiiC 

at li'i . I Ins is more r.-adilv stthible. It ])asses mt.) the 1 ,c, 
varietv umh r tin* mtluem e of lirat, and this again ' , ,11^11 

j)t)tash into monobr.imo-still>ene, whereas t n r 28, 

by similar treatrin-nt eliatiges to a solid , i ^.stilbene 

2t)p p. Both hy.li o-ben/,oji]s are changed by I’f *5'*^^’* ^ nro.l'i"** 

dlchloride, melting at 1^2 ' and 93 '• Hi'* a-coinponm Wh"' 

when clilorine a(.ts up‘ui stilbene difsoly»‘d nt < i " 
hf*ated to 200 ' the passes into th<’ a-varietV- 
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Diphenyl-oxethylamineC^H5.CIlfDlI)CH(NTLjCgH5,meltingat 1G3A 
and Iso-diphenyl-oxethylamine, melting at 129", arc produced together 
by the reduction of henzoin-oxirnc, als(j horn henzaldehyde and hcnzyl- 
aniine, as well as by the condensation of Irenzaldehyde and glycocoll, 
together with phenyl- a- ainido -lactic acid. This last reaction is 
explained by tlie condensation of Irenzaldehyde with benzylidenc- 
glycocoll in two directions according to the following scheme : 


CJLCH.NCHCtXJH 

IIO.CHCjlIj 


- c'jUjCn : IhCOOH 


(:«h,(:hx ; chcooh 


II. 


L is split 111) into henzaldehyde and phenyl-amidij-lactic acid ; 11 . into 
glyoxylic acid and dijihenyl-oxethylainine. The two isomeric 
(liphenyl-oxethylamines c an be '5ej)arated by means of their benzylidene 
compounds. Nitiams acid converts them both into iso-hydro-benzoin. 
Iso-diphenyl-oxethylamine has been r^jilit up into optically active 
components, [a]„ (A. 307 , p) : B. 32 , -’377; 36 , 976). 

The quaternary ammonium bases obtained from the two dimethyl- 
oxethyl - amines by thorough nndhylation have the formula 
CQH5CH(()H).CH(Cflll5)N(CH,)3()H. and <ue broken up by heating 
with water into trimethylamme, water, and diphenyl-ethylene oxide 
CglljClLO.CHCoHj, m.p. 09 , and iso-dlphenyl-ethylene oxide, m.p. 
42^ (B. 43 , 8S4). 

Diphenyl - ethylene - diamine, shlfuni-tiuimini' ('(jHjCHlNHojCH 
(Xtl^lC^iHj, melting at c)i , is piiuluced bv reducing ben/.ile-dioxime 
with sodium and ah'olml. h is n'-olvt'd by crystallisati('n of its 
bitartrate into two optically active comiK'm‘nt'> (B. 28 , 3107). 

I'he reduction of dii)iieuyl-<hmtro-ethane> and ethylencs with zinc 
(lust and acetic at id produces tetraphenyl-diethylene-diamine, Utra- 
phcnyl-pipcruzin Nil (Tl(('^Hr3.(’ilA 6 ^ 1 .-,' 'L. 34,027). 

The il]cso • anhvdridc of an 0. 0 - dioxy - hydro - benzoin 

D.C'QH,,.t'H.(TL(’^l l^O, has ireen obtained m tw<Mn"diiication>, melting 

at ()8'^ and 114 , by tin* reduction of ''.thi \i-.ildeh\de with zinc dust 
and glacial acetic acid. 

Benzoin, bcnzoyl-pJicnyl-iitrhjno! l'^H.,.('ll(Oil;.(().t'(5Hr,. melting 
at I3.i"\ is [iroduced when tin* hvdro-inn/'Un^ are oxidised with 
concentrated nitric acid, and by the condensation of two molecules 
of henzaldehyde with jiotassmm cvamde m a(pieou> alcoholic 
solution. 

Ihis reaction is also shown by otlu'r .oom.itK' .ddehvdo isee B. 25 , 
-93 i 26 , bo; iqotS, H. i<)S()). I'he ju'oducts are ketone alcohols — 
eg. anisofn (TlaO.C^HjCHfOlDt'D.CJlj.iH'H, ; cununoni, etc,, fiaun 
anisic aldehyde, cuminol (see l'■ur^Ulol. Blumvl-glyoxal) and reduce 
I'Diling s .solution, being at the s.ime time (vxidi''ed to the corresponding 
benziles. 

d- and l-Henzoin have been tibtained by transformation of d- and 
•niandelic acid amide with phenyl-magnesium bromide (t . I 9 (’' 9 * 
11.2005). ‘ 

, .p'^mnic acid oxidises benzoin to bcn/aldehyde and benzoic acid, 
While nitric acid changes it to hen/.ile ; nascent liydrogen rednees it 

lydro-ben/.oln. The latter and benzile are produeed wiien benzoin 
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is boiltnl with alcoholic potash. If air be simultaneously introduced, 
benzile is the chief product, and it is further i hauf^ed to benzilic a( id. 
By heating with concentrated alkali it is partly split U]) into Ix n/xl 
alcohol ancj bt'iizoic acid. lYolonged action also yields hydrt)-l)cn/()m 
stilbene hydrate, etc. (B. 35 , iqS?). 

Benzoin hydrazone melts at 75 ' ( /. pr. Ch. 2, 52 , 124). Semi- 
carbazone, m.p. lob" (A. 339 , 257). The i)henyl-hydiaz<jnes melt at 
15S'' and lof)' (B. 28 , R. 7S1S) ; the a-t)xime at 152 , the / 3 -oxime at 
99 ; by oxidation with chromic acid the acetyl-j^-benzoin-oxinu* 
passes into the acetyl-y-benzile-oxime, which determines its cuntigura- 
tion (B. 38 , bg). 

Alcohols and hydrochloric acid alkylise l)enz()in : methyl-benzoin 
CgH^Cb^OCHalCOf elij melts at 50 \ and ethyl-benzoin at (>2 (H. 26 , 
241J) Iso-propyl-benzoin, m p. 72^ 75^ (B. 26 , 2412; ( ijuo, 

I. 

The IK 1 ester of benzoin, desyl-chloride ( IK R C)(\jll,,, 1114). 
()8^. is formed by heating of benzoin with thionyl chloride (H. 42 , 
a34«)- 

Desyl-bromlde C^H^.f HBr( ()( gll^, m.p. 55 , is obtained from 
desoxy-benzoin (see Ixlow) and bromine. .Aniline converts it into 
desyl-anilide, bt-nzoin-anilidc ('^jHjf HlNlK'rtHjjf'O.i'flllj^, m.p. , 
which is also produced wlien anilim* is luxated together witli l)en/oin. 
When heated together with anilim- liydroi'hloride to i()od the product 
is benzoin-anile-anllide ( (N('JI,JC„Hj,, m.p. 125 ; 

and when with aniline and zme chh)ride at still higher temjx ratiiics, 

NH (',11, 

diphenyl-indol I ! (B 26 , 1 3 jb, 2040). 

C(db 

Benzoin-p-tolulde ( ^I^f H(NIK m.j). i.|5 . 

formed in the condiaisation of benzaldehyih'-toluidin by mean> of 
pota^^ium cyanide (B. 29 , I7db)- o-I)iammes and benzoin (ondciiM- 
to dth\drn-<iu\noxuUns ; urea ami thio-ureas with benzoin yit ld idy- 
oxalins, \shile oxuzoles an- pro<Iuced in the condensation of biu/oin 
with acid nitriles. I-'or the condensation proilucts of benzoin with 
acetone and aceto-phenom*. consult B. 26 , b^. 

Benzile, dlbenzoyl, dtphenyl-^lyoxal CgH^.CO.f ().( ^ 11 ^. rn p ' 
and b.p. y\y\ consists of beautiful yellow prisms. It is the rnc-t 
easily otitained a-diketone. It is produced on Ixiiling stilbi-ne bromide 
with water and silver oxidi*, and by digesting benzoin with c(»iiccii- 
trated nitric and. 

Benzileandhydrazin hydrateform hydra-benzllet'tlE^ ( 

MI 

and bls-hydrazl-b«ntUe , which yield azl-benzHe 

c.H,c(C|| jco.c.H, and bU-axl-b«nzlle i| |J .ui o.xidatina 

(B. 29, 775 ). On heating in indifferent sfdvents the 
decffinposes into nitrogen and diphcnyl-ketcnc (B. 42, 234^>) 
mono-seml-carbazone, m.p. 175 ', heated with alcohol, splits off 
and forms dipbenyl-oxytriazin ; benzile-dl-ieinl-carbazone, m i> -H 

(A. 339, 243 ). 



alcohol and ketone derivatives of dibenzyl 617 


Benzlle-osazone (C8H5}2.C2(NNILC„H5)2» m p- 225", becomes tri- 
phenyl-oso-triazole on heatinj^ (A. 232, 230 ; B. 26, R. 198). An iso- 
meric modiiication of benzile-osazone, in.p. 20X3 has been obtained by 
the action of iodine and sodium ethylate upon benzal-phenyl-hydra- 
zone. Derivatives have been similarly obtained. When lieated above 
its melting-point it changes to tlie higher-melting modiiication (B. 29, 
R, 803 ; 35, 3519 ; A. 305, 170; 324, 310 ; C. 1909, 1. 739), 

One molecule of hydnjxylamine, acting u}K)n benzile, produces two 
isomeric monoximes, the a- melting at 134^ and the y- at 113A The 
former passes into the latter by heating it to too" with alcohol, or 
upon dissolving it in glacial acetic acid with hydrochloric acid. 

a-Monoxime and hydroxylamine form a-V)enzile-dioxime, while the 
y-monoxime yields y-benzile-dioxime (IL 22, 540, 709). Compare B. 26, 
792. R. 52, for their behaviour with phenyl-hydrazin. 

Both monoximes break down, upon heating, into benzo-nitrile and 
benzoic acid. The behaviour of thebenzile-rnonoximesin the Beckmann 
oxime rearrangement is very int(‘resting. It effected hy means of 
PCI5 : a-monoxime (l) yields benzoyl-benzimide chloride (2). readily 
decomposing into benzo-nitnle and benzoyl chloride, while the y-mon- 
oxime (3) yields benzoyl-formic-acid, anilide chloride {4) (.\. 296, 279 ; 
B. 37, 4295) : 

(i) (4H,a;()t',n* (i) c'di.ci 1 (0 ' df. (p cu rot'dL 

Sh)H N'ax'dL: 


In the first instance the hydroxyl exchanged positions with the 
phenyl residue, in the second with the benzoyl residue, which led to 
the above accepted configuration of the mom'ximes. 

Two molecules of hydroxylamine convert benzile into two isomeric 
benziU'dioximes, the a- melting at 237 . and the at 207 . A third 
y-benzile-dioxime has been prepared from y-benzile-monoxime ; it 
melts at i()3“. The ^Hlioxime is the most stal>le ; the other modifica- 
tions rapidly chiuige to it. I’nder certain conditions the y-dioxime 
rearranges itself into the a-form (A. 274, 33). 

riiree different esters are prodmaal with acid anhydrides : beuzile- 
dioxime diaceiatvs — the a-f(»rm melting at 148 , tlu‘ /i- at 124 , and the 
y- at 1 14"’. Sodium hydroxide sajionilus the a- and ^-diacetates to 


their oximes, while the 


tlie ofthvdride 


; N 


> 0 , 


dution, oxidises 
This, when 


y-acetate viehl ^ 

‘ CgHjC : N 

^ipbenyl-furazane (^.ic), which also results from all three dioximes by 
the exit of water. Potassium ferricyanide. in aikalur 

.11., QHjC N-O 

all three to the peroxide | I , melting at 114 
. . . N - 0 

rapidly distilled, breaks down into two molecules of phenyl cyanate. 

A complete picture is also afforded by the behaviour of the three 
moximes in the Beckmann rearrangement, which has led to a formula 
tor the present case of isomerism on the assumption tliat the oxime 
oydroxyls invariably e.\change positions with tlie atomic groups 
^ojacent to them (A. 274, 1) ; 

A a-Benzile-dioxime yields chlorides with PCls by a change in 
position first of the one and then of the second hydroxyl, which can be 
converted into tlie anhydrides : dthenzenyl-iisoxime and dtphcnyl-oxy- 
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biazole (q.v.), whos*' hyihatos aro im liuiod in the followiiif' diagram for 
the sake of dearness : * 


dC(' ^ 

N.OH HON 
(i- Bcnzilc-tlioxiine 


X 


HofN' 


N 


CC'.Hj C,Ha.( () |tt n()| ( ( „11^ 

l)iben/t*tiyl-azoxinU‘ Diphonyl-oxy-bi.izolc 

II. y-Ben/.ile-dioxirne in the first stagt* of the r(';iction also vichU 
dibeiizenyl-azoxiine, but by a second change in position pJienyl-bioiznyl^ 
urea is jirodiiced : 

C.HjC — — (.('dh Hoa‘ - N 


HON HON 
-Beiizilo-dio.xiiiu* 


( ,Hi N HOC Cd l;, 

Phf nyl-bciiz<jvl-uroii (psciulo-foriu). 


III. j8-Dioxime by a double change in position vields oxanilidt ' : 
CdCC — -C C«Hi Hof COH 

HON NOH f*lh.N Nt'dC 

y- Benzile-dio.xiinr ( Ixanilulc 


file ready transition of the y-duuetate into fnrazane is in't iii 
harmony with the preceding configuration of tlu* dioxinies ; tho iiii.;^!it 
rather be expected from the a-<liacet,ite. 

The analogy of tin* ben/.ile-dioxinies with the os.i/.onos of dioxo- 
succinic •‘strr is ratln-r remarkable (I. yjS). These osa/ones aho m xin 
in three forms, one of whicti is ^talile ami the otho t\so uii^t iiT , 
so that the assumption of siniil.ir cansr-^ for th*- isomeiism is not \( i 

• •xclmh d (IV 28, O-t), 

.\mline and b«*n/.ih* heatrrl to zoo yndd hruzile-wotutnile (',.l(-(f. 
(’(N( Jlr,)!',,!!;,. mrltingat loO ; on adding the jirodm t is /.;!://■- 
dianile V,jHd (N( ^IIj)( (N'(\,lId(i,jH^. imltmg at i.jz (IV 25, 

26, K. Jooj- IVai/.ile. being an o-dik> toni', is jiartii ul.irlv W(‘ll .idaptnl 
for the formation of heterocvciic. rings. It comleiises with etlivlni'- 
diamnie to a dihwiro-pxrazine d<*rivative, with ortho-di.imiii' ^ t ' 
quinoxdlins, with o-amido-dipheiivlamine t'> a stilhazonium hasc ("i' 
this), with ureas and thio-ureas to meins and dinreins, with s' ini- 
carba/.ide to oxy-diphenyl-lriazine, ••tc. Hydriodic aeid i< dui es it t" 
desoxy-ben/.oin, wiiile ehromic acTl oxidises it to benzoic acid Hu 
strindmg with {lotassium ( vanide and alcohol it breaks tlowii n't" 
Iniizoic arid ami benzahhhyrle. See IV 28, R. .1^5 ; 29, K 

fi. I. I. ;S 77 ; II. z.pj. for tin* condeiisati"n "t 

br-nzih- with malonic e ster ami aceto-ar.etic ester. 

riie conversion of benzile into beii/ilic acid by fusion with ( ainti' 
|»otash or upon br)iling with .ihoholie' potash is impr»rtant ; 

^ . H, ( ()( ()( ,H, “•‘c. (c,ns)j('(()n)C()()n. 

Ehosphorus peritachlornle changes benzile to chloro-benzUe ^ ii|!> 
CdCCljf'^Hj., rn.p. hi \ and, later, to tolane tetrachloride ( 2 j 

( ,Hj, in.j). ib j , The latter has alsri been obtained 
ln*atmg benzr /-trichloride with copper, whereas benzile is pi<'‘ "j 
when It i.s heaterl together with glacial acetic acid or sulphuii< 

Ah benzile is obtained from lH*nzoIn, S(j anlslle (< ‘ 
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meltirifr at 1,! )°, cumlnile (< ILtO) ^ , 

prepared by tlie action of nitric aciil noon ‘ ■’ 

silo and a hexamethoxy-benzlle (( II ())'c h 

been olitained by alkaline n-dneinr aFen'ts* fron?"“' • ' . 

metliyl-gallamide (H. 24 , R. yji) ” anisaniide and trn 

These benziles, when fnse.l with can.tic potash \ ield • 

^laove). ■ l‘c^‘>mctli<,xy-haizthc dctii (see 

action .jf Atmospheric oxyeeiTilmn the' dkalln ' 'T"i 
the phenvi-hvdiazones o, O.e ;CV::nd:nf 

liyde, pijH'ronal, etc. (A. 308 , I). ^ i • saiic\ i aide- 

Pj-Tetramethyl-diamido-benzile p il,i.\( II t tx oi 11 \iru \ 
■»*' 

obtained loi the most pan |see I’hent l-vinvl alcohols) : 

JiroriH, ,tiltHaie C.HyUr ( III ,H, . i 1 1 , a , , 1 1 (' 1 1 IX'soxv- 

'-l-na.iMVldiOr.xdly lao.aii .H.e.H,, .0^^ 



^ Monochloro-stilbene . .11,, 1 1 : , , 1 ,, .II, ,s a.T ml boiling at -tV- 

ti>--Hyon;i’vc:;'h:;hc^:';;,s!,\^^ 

im'hiit'at'yv " ‘'i";"'""""' ■>" nioditicmurn. 

dichlorWe rvi , , || 'Vr ‘ll '! chloro-stilbene 

bromide nit, 1'%, 'Woro-siilbene dl- 

l'll )■ ('('K if '7 I, ' iV ■ *'®'byl-chloro-stilbene t|jH,t' 
in i' rlv Vt ‘ from metlu l-desoxv-ben/oln, and behaves 

^rnilaiR. It is an ml, and melts al iis iH 05 ofl 10 

: “r:5rs 

a 17 vields a , M ' ■ "'>• """’' be dibroniide. m.p. 

''‘’■'t^he iilhT in’ "" '‘Pplication of- 

bn.l alcoli.il conJerls'v "I ' "a 1" In'cliiction with zinc 

DlLetvl 'mi:" ‘"inid iM, stilbene. 

r ./ , a t VI,,' (." 'H II,,) : 

isforineil in- tl,?' '‘'"'‘“'""■■'lion, in p. is; , /} inodilic.uion. m.p. no', 
-b. wi'th 

«'<li.im upon th '"'7l T''’i ■ '^"btamod by the .iclion of metallic 

" polymilide of y yf"‘>o" of ben/ovi chloride ;\'ol, I.). It is 

is resolved int?L ^'"^' ‘'' " S'i|.»nitied with caustic potash it 
D^ehVo » '>r-"rom ( 1 !. 24 . . ao.,b 

' ' ‘"'Vf. oxists in 

'>y the addition of' ?i' ' ' ’ ’ *’* ' fbm'.'tl 

''■Irachlor nJ ■ ' '''‘’’■"'t' to (ol.me. or by the reduction of tol.ane 
^ iron and acetir arid, as wrll as frt>in rhloro-stilbrnr 
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dichloride (see ahovt*) with caustic potaslc Chloro-bromo-stilbene 
CgHstX'l : CHr( gllg, m.p. 174' . is' similarly prepared from chloro 
stilbene dibromide. Dibromo-Stilbenes, a- meltiiif^at 2()iS'\aiid jS- melting 
at <)4"\ art‘ obtained from tolane and bromine. Concerniiif^ j)^ diow- 
diTivatives of dichloro-stilbcn<‘, and their convi-rsion into the 
meth\ leiu^-tjuinones of the dibenzvl serit‘s, see /. pr. ( ft. 2, 59 , j.:S 
A. 325 , 67. 

Carboxylic Acids of ihe Dibfnzyi. (iina’p. — Tlu'se ((.ii.Mst 
of ; (</) those in which the carboxyl group is in tlu' benzene nmit us ; 
{b) such as have the carboxyl group in the side chain ; diplu‘n\ laied 
fatty acids. 

The first group is composed chietlv of a series of o-c.irbox\ li( iu ids 
produced bv phthalic anhydride condensations : 

Dibenzyl- 0 , 0 '- and -p. p'-dlcarboxylic acid COJK 
Clf.»('gH4C0.,H, m.j). 241 and over 420 , are formed b\- tin* oxid itiou 
of o- and p-toluic acitl with potassium pi-rsulphati* (B. 37 , 4215I. 

o-Desoxy-benzoIn-carboxyllc acid < ( H o ( C) ( ^l 1^ ( ()( )1 1 1 1 L( ) , 

melting at 75'^ is formed when boiling alkalies ai t on tin' corresjioiKlint^ 

lactone. Benzylldene-phthalide, ( ,jH4.( H :( ( „llj( 0 ( 1 , 
melting at ()dC whi«'h results from tin* comleiisation of phth.ilK 
anhydride and phenyl-ac<'tic acid with the elimination of CO^. 

Bv means of nitro-lx-nzal-phthalid**. ben/,.al-jdith.dide can bechaiigrd 

to iso-benzal-phthallde : CH.i gH^. ( ()(), melting at 01 , tin 

anhvdride of o-desoxy-benzoin-carboxylic acid ( ( () ( 11. ( Jl, 

CO^H, melting at 1(14 . I'he latter is made by dei (imposing ^ jilinul 
hvdrindorn* with caustic soda, and from h<»mo-phthaIic anh\ (hide with 
bc-n/ene and .MCf, (B. 31 , 477). Ben/.al-phthalid(* sustains a difiereiit 
rearrangement under the inilu(‘nce of sixliurn alcoholatc* : the Midiuiii 
s.ilt of plnau l-diketo-hvdrindenr is th(*n produ< cd : 

C,Hs(‘ : (41 (yn.,( ()() C, 114 II (• C,H,Co<) .. ( ,114 II CIO ,11,' 'H> 

Iso-bcnzal phthali<le Heiual jihthah'le 1 ’hrnyl-diketti h) liiii-U ne. 


Hvdra/in cr)nverts benzal - phthalifh* into benzyl- phthalazone 
N nh 

|f I Bv re<lu( tion with ghu ial a( etir ;u id and /nn it 

passes into benzyl-phthalimldlne ( II., (* ( O Nil. na Itmg yt 

14 , 7 c It can also 1m* f>btained by tin* redm tion of l)en/.al-phth;diinidin( 
(B. 29, 1444. -74:J) Homologui's f)f lH*nzal-|)hthahde. s<''' B. 32, 


1104, etc. 

0, o-Desoxy-benxoIn*dlcarboxyllc acid ( ()OH.( ftll*.! Hjd G ( „ii, 

(X)OH, melting at 24,0'’. is obtained u|H>n lieating monophthalii ;i( i( 
and sodium aretatr* (IC 24, 2H20). The reduction of desf).\vd)( 
mono- and dicarboxviic arifis yields dlbenxyl-inono- and dicarboxy c 
adds, melting at 141'' and 225''. The oxidation of o-desoxv 
carl>oxylic arid produces 0-b«nxlle-€arboxyllc add G.( 0.( «f e 

COOH, occurring in two modifications, one yellow in colour, me 
at 141". and another white, melting at I25”“I40° (B. 28» i.hM- 
29,2745; (' t8r)f^. II. 481), , 

0, o-BensUe-dlearboxylle add, diphthalylic acid (C(X)Hf aBi' B 
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6cOCeH4C(OH).C(OH)C8li/:00, ro.p. 273^ gives with acetyl chloride 
a diacetyl derivative ; the' acid esters are colourless, like the acid itself, 
while the neutral (‘sters iirv. y<‘llow. Diphthalide acid is formed by the 
oxidation of chryso-quinom; and chryso-ketcuK^ (A. 311 , 264). The add 
is formed from phthalic anhydride with zinc oust and acetic acid and 

suhsequnit oxidation, or by the oxidation of diphthalyl O.OC.CgH/ : 

IA5H4COO, melting at 334 . ihis lattiT body has been produced by 
the condensation of phthalide and phthalic anhydride with potassium 
cy anide (set‘ format ion of lam/oin. p. t)i 5 ). Tetramethoxy-diphthalyl 

O.OC f 0H2(O( H3)2f ■ f ( ^}l2(0( IljjC 00 (H. 24 , R. 820; cp. B. 26 , 
540) is similarly made by the condensation of opianic ester. 

Tetramethoxy-diphthalyl (j(«C,lL(0('l !,),(' : d' H,(()CH,)Xo6 
(B. 24 , K. .S2(> , 26 , 

Dithlo-dlphthalyl SCO.C.Il/ : d ,ll,l ()S, y.-lUnv-grecn needles, 
inq). 333'’, set; IT 31 , 2()4(), * 

Dlhydro-diphthalyl-di-lmldeNH.t ().(\.H,.(' h.CH( ell^C O.XH, melt- 
ing with d(‘com{)osition at 2843 results from the condensation of two 
molecules of jdithalic anhydride with methyl-alcoholic ammonia. This 
substance is isomeric with indigo white (cp. B. 29 , 2745), 

Hydro-diphthalyl-lactonic acid IKHH (VI,CH2.ni(‘6HjCob, m.p. 

1983 is foruK'd on heating honu^-phthalic acid to 230 iB. 31 , ^;()). 

Dibenzyl-carboxyllc acid a-phc'cyl-hvi/ro-cnifuntnc acid, a. jS- 
iiphcnyl-propionic acid, hotzvl-phcnyf-accftc and CglljCHiClRCeHs) 
( 0011 , apjX'ars in three ph\sical isomerides, melting at fi'jd 8q'^, 82*^, 
boiling at 335' (IT 25 , 2017). Its ndniv results upon introducing benzyl 
into benzyl cyanide. a-Phenyl-o-amldo-hydro-clnnamic acid, melting 
id 148 , is obtained in th(‘ rtaluction of a4)hen\ l ()-nitrit-cinnamic acid 
(B. 28 , R. 3qi). It changes verv readily into its lactame- p-pJintyl- 

iiydyocarbo-siyrile , nn-lting at itjU 

fip-Diphenyl-valeric acid il((3.H0( ODH, in p. 178%- 

its nitrile, m.p. 115", is formed b\- att.uhing 1 to a-phen\i- 

' innarnic acid nitrile (C. II. .pi). 

Stilbene-carboxylio acid, a'Plu-nvI-cinvamu and (\.11^( H : ( (( fill^) 
( 2II. melting at 172*^ is formed in the (dudens.itiiui «*f ben/aKhhyiie 
\vitli |)henyl-acetic acid. Allo-phenvl-cinnanuc acid. m.p. i,;; ' (('. 1807, 

• t>()3) is also formed ; also stilbene on heating and i xpulsion of ( O., 
A. <i-Phenyl-cinnamIc nitrite, m.p. v^o'. from benzyl 

O'lmde, benzaldehyde, and sodium ethylate. By redm ti<ui it becomes 
'^fY^iVvl-hydro-cinnamic acid, but diu’s not add bromine. The action 
( Bie soditim salt proilnci's bronnestilbene (H. 26 , (159)- 

^^yl’O-amidO-clnnamlo acid, m.p. i8(» . the ri'dnction product 
( .^!'’^’^^^’'*^T'>benyl-clnnamic acid, obtained in the c<uulensation of 

,^“’'^'iBdehyde With phenyl-aeelic at id. yields /f jihenanthreno- 
with 29 , 4()()) when its dia/t>-tleriyatiy(‘ is shaken 

^<>l>per in powder form. The nitrile (d phenybo-amido cinnamic 
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acid is easily transposed into a-ainido-j8-phenyl-quInolin, so that s\ n 
tliesis gives the latti'r instead of the nitrile (Ji. 32 , ,),)*)'»)■ ^ lactoiu 

of pheiu l-o-ow-cinnamic acid, a-phenyl-ciimarin ' 

in.p. I.}0^ is formed from salic\ l-aldeli\alc and j)licn\ l-ac ctK a( id ( / , 
pr. Ch. 2, 61 , 17S). 0-, m-, and p-Oxy-benzal-benzyl cyanide ll()( , 11 , 
t'H ; ('(CNlCgHj, m.j). 104 107'', and 102 (H. 37 , ;,ih 

a-Stilbene-methyl-ketone, 4. diphnixl-hHtinont-i (‘all^Cl ! : f d ,, 1 1 , 
COClIj, m.p. 51", fiann hen/ahlclu ( 1 <* .ind phenyl-ai'ctoiu- wiili 
gasi'ons Ht'l. It dors not adcl broinim*. hnt givt's on reduction with 
sodium amalgam 3, 4-diphenyl-butanone < gHj,( 1 1 ,.( 1 1(Cgl f 1 1 ,, 
l).p. 7)10 (M. 22 , d5<p. 

Stilbene- propionic acid, y, S-diphrnyl-jlvluicdu- acid ( ,l!d l!: 
C(t «H5).Clf.,.C!l..l ()()ll. m je loO . from sodium-ri pln-nyl-glnt.n ate 
with ben/'.ild»‘h\de and ac*-tn .inh\drid<* (!>. 34 , 4177)- 

Desyi-acetic acid, ^^-plu’uyl ht-nznw'-proptiintc tu ui ( ( )i 11 

(('glf^i.CIIod'OOK. imp. ibi . N olttaiiu’d a^ (■''tn funii the iiildai is 11 
of sodium (h'soxN -bon/oin and broinaictie fstfi (A. 319 , ll-.p : i! 1.^ 
al>o fornnal from [)lu‘n\-l-'>u( < ini' -/^-meth\ l rstrr acid ( hlondr with 
U-n/fiic' and Ah 1 ,. IE' trcalmrnt with acrtn aiili\ihidc >idi'liiini 
acid in th*- e'old the a« id give", iiidtal'le diphenyl-A'-croto-lactone 

CijHy : ' d glldsClI .( ()(), in j). roo . which, on boding with a<« tii .ni- 
hvtlride (^r trc.itriimt with .dk.dn”^, j>a>^es into the stabh- diphenyl- 

A‘-croto-lactone < ,;l lr.< ll,< d gil.i « 1 It < ) 0 , m.p. 1 s-: 1 hith l.i« ton.-, 

trc-atc.l with alkali'-'., ri-gen.-rate d<'.\b i< ctt< a. id . b\ tin .c tioii oi 
p'-rmanganat'- <»r l•^omml• tie* slab!.- di}>hcn\ 1 < roto-l.n ton. 

desylene-acetic acid < ^ ^ ^ ‘ Ibotdl. m p. i vln.h 

has also born obtaiimd from de>\ I' lie-maloiii' ' 't'-r, tli.- . ond'-i -at los 
product of ben/lle W ith maloliK » ster ' .\. 319 , I SS' I 'cs\Ta. ' tic a. id 
and th'- st.ibh- diplnjjivl-' roto-l.n torn- are also foini' il Iroin diphenyl- 

a-keto-butyro-laclone (ii. tin- < on'l'-n-'iiion j)io<iu. t of jdionv 1 ju ro 
rai '-mic acid and bm/.thlrlnde, which, on I'-'bii tioii. lu-'t v s id, aii 
o.w -la' toll'- ;2i, and from the latt*-r. b\ re)4 ' tioii "f wat'-r, dij ls ii^l- 
rroO^la tom- d;M Ik 31 , JJI.S , 36 , 2 ; j | ; A 333 , K-o 

rdi.'UMf'Ab, _ ( ,nV( H ( Maji . < ’1 ,!l. 

(■) t a , < > ( ( ) ' ' ' ' ' 

Dibenzyl - dicarboxyllc acid, sym. diphenyl - succinic acid 
< \\ ( odh , , i ,,, 

, ixa urs siimlarK' to tin* dialk\ l-siict iim i' 

<yn, ( n < »h ■ , 

two iioim rn f«^»rms, Mn* a <((id ( • HjO) is j'rodneed on , 

pln-m, l brornafetn and (2 inols.) witli ah ()h»)hc t NK. also 
with the ^ cK ifl, m,{>. 220 ) from stilbene-di( arboxylii' a( id with 
amalgam. The at id, « ontainiiig one niole< iile of wati't. melts 
when rapidlv In-ated , it loses wab r and reinelts at 220 . \\ 1>' 

to 200 With fi\alro( lih>n« and it • hanges to the ^-acid. 
melting at i li, , is readily proflm «-d bv means of acetyl chloiid' 

The /^.n id vH-ldsan aH/iyr/rn/t* (but with more ditticiiltN ) 'Gi' a “ ^ 

with aietvl chloride (Ik 23, 117 , R. 574 : A. 269, bi). It uid 

The ndrtUs ( \,H,Clf(( N)rH(( N)( gHj. the a- melting at i • 
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(ho p- melting at J }0 . result from the rondensation of pheiiyl-aeeto- 
iiitrile with maiulelo-nitrile by me?ms of potassium cyanide (B. 25 , 
2 Sq ; 26, 6o). Both nitrih^s \'ield thr ^-acid when thev are saponilied. ’ 
a, / 3 - Diphenyl -glutaric acid cji.c Hit ()2H)CH(( lUf O^fl, 
in.p. 2jr; its ester is «)l)tained by attaching ])henyi-acetic ester to 
cinnamic acid ester by means of sodium ethvlate ( 13 . 42,4497 - ^ • ^90^ 

l. 1776). 

y-Diphenyl-adiplc acid ( 0 .,H( Il.t n(('6H5)CH2CO.^H, 

two moditications, 1114). 270 and 1704 Dinu thx l esters, m.p. 175'’ 
and jf, are formed b\- the redui lion of cimiannc acid ester with A 1 
amalgam, together with litdro-cinnarnic acid ester. The great simi- 
larilN' to tru.xilhc a( id is noleworthv (A. 348 , if* ; 13 , 39 , .(089). 

Stilbene-dicarboxylic acid, diphenyl-maleic acid, (h comjioses im- 
rnediatelv wlien s(‘parated from it> salts, like the dialk\ lie maleic acids 

rjr,( ro 

into water and its Kuhnintit o, m.p. The latter 

eondeii-ses, like phthalic anh\flnde, with j)hen\l-a( ctic acid and quickly 

( ■ (11. (411. 

changes to benzal-diphenyl-maleide , , ' whidi lu haves 

( ,H 4 ( <) 

just like ben/al-phthahde il 3 . 24 , 4^54'. The sali^ of diphenvl- 
inalei'c acid are formed when dicyano-stilbene (\^ 1 1 ,d 8 ( X i ; C(( N jCglB,, 

m. p. are sajionilied with .ilcoholn pot.ish. This nitrile i> pro- 

duced when phenyl-chloraicto nitrile is treated with CNK 01 NaOC.df-, 
or In’ the .U'tion of sodium .ilcoholatj' .iiid iodine u}'on phenyl-aceto- 
iiitrih' (B. 25, 285, itiSoi. 

Stilbene-succinlc acid, yTv;.’r\ 7 n/enc-y-/'.'';e;,'\/-/'".\ rn-ljtfiim co n/, from 
ben/oin with siu’cinic (^t<-r and sodium .ihehohiic With Hr tlu' acid 
gives a bronio-lactonic acid, which on hc.iting \ ichB an unsatiirated 

hu'tonic acid i <, 11 ^ lf.( (( „llp ; ( (COOn il.a ( Kdl and a dilactoiu' 

‘ 6>U6il.C(CJl5).( If(t OOA jl .,( 00 (A 308, lyo. 

4, 5 - Diphenyl - octane - 2, 7 - dione. aS - 

,, , I . m.p. U)i and b.p. ;;s mo , m,i\ be n'garded 

Dlld'li.ciB.cii.cn, ‘ 1 - t 

a derivative of diben/.vl. It might be designated (1/5 diacetonyl- 
dibenzyl It results in tin* r«“<lu»lion of two mohaules of benzyl- 
idcne-acetone in hvblv acid tar neutral solntion ,13 29 , iSo, 2121). 
iloinologoiis diketones are fornn-d from liomoicgous bcn/ylideiie- 
Kdones bv n'duction (H. 35 , 

^ ' Icira-, Penia-, and }li\iiph<}\\l-ii'ndv,i (.n Triphenyl- 
etnane (( h.p. 34S ( 13 . 37, 1 }ss). hv reduction 

J'j trlphenyl-ethylene. a-phenyl-suibeim (FJl.d.b :Fil(\,ll,. m.p. (X', 
extracting wati'i Irorn i>eii/\ l-dipbcnvl*carbinol 

ns.')). 

(I* 1? Inf’lKnyl-i iinl .lAv/,,.,’ |(ai;,C l'H.CO,C„H:, 

’ 'suits fiom ihc action of bcn/ciu' 

ipon dicldoio- or tnclioro-acctyl 
368, 42 ) . also Iiom irlphenyl- 
m.p. 184 '. ibe pnduct of 
<ir mandehc ester (B. 37, 27(’>2), 


•5/2 " . v p/n;v m.j). 
'11(1111111111111 chloride uiion cl 

ethylene-glycol (CeH^ljCiOlDCl 

^ " ‘Action of C,HftMgBr upon h 
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on heating with 25 per cent. HaS04 (C. 1908, I. 830). Potassium 
permanganate oxidises it to benzo-plienone and benzoic acid, while 
alcoholic potash resolves it into diplienyl-methane and benzoic acid. 
With hydroxylainine chh)r(diydrate it yields an oxime, m.p. 182 (C. 
i9o(). li. io(u). With acetyl chloride and benzoyl chloride we olnain 
triphenyl-vinyl acetate and benzoate derivatives of the alcohol form. 

Bromine in carbon disulphide converts it into trlphenyl-brom- 
ethanone (C4H5).,CBrC()C<jHs, m.p. 97". in glacial acetic acid ; however, 
by replacement" of bromine with hydroxyl triphenyl-oxy-ethanone, 
p)i€n\l-bcnzoin (CgHsljCfOHiCOC^Hs. m.p. 84^ results. ThU is also 
obtained by the oxidation of diphenyl-ethanone with HN'Oj, and from 
benzile with CeH^MgBr (B. 32 , (>50 ; 37 , 2758). Reduction of trijihenyl- 
ethanone or its brommation protluct gives trlphenyl-ethanol, henzo- 
hydryl-, phenyl-, carbinol (CgH^).iCH.C HfOHlC^Hs, m.p. 87' , isomeric 
with benzyl-, diphenyl-carbinol (see above) (C. 1897, II. bln). 

Triphenyl - methyl - ethane, a. a, ^-tr\ phenyl-propane (1 IT 
CH(CH3)CgH4. is probably the product obtained by the reduction of 
diphenyl-indone with phosphorus and hvdriodic acid. Diplienvl- 
indone is an intermediate priuluct in the comlensation of benzo- 
phenone chloride with jihenvl-acetic ester, whereby there results— 
Triphenyl-acryllc ester {CVIsf.C : ('{CJdjlCOOR. The and, melting; 
at 21 y, corresponding to this ester is obtained frt>m its nitnlc, meltini; 
at i() 5 , the comlensation pro<luct of benzo-phemuie chloride and benzyl 
cyanide (B 28 , 1784 ; 29 , 28.|i) Idle acul is also obtained from 

trlphenyl - propionic acid (tyisfiTII (’H(( sHjff'Odl, m p. 21 1 , ilu' 
product of attachment of ( .jIIiMgBr to a-i)heiiyl-rinnamic ester, bv 
bromination and rejection of HBr {( . I 9 ‘*. 5 ' T 824: B. 34 , 

Wdien diphenyl-imloiie is fused with caustic potash it vields an acni. 
melting at i8b , which is isomeric with triphenyTacrylii aiid. It is 

j)robal)ly ... ,r • tr 

a, ^-Dlphenyl-vlnyl-o-benzolc acid ( OOIT 2 d (t 4HJ ( If f e'b'. 

Both acids, when heated with Zn( Ij, revert ag.iin t<» dipheiu l-indoiie 
(B. 30 , 1282). . , 

Tetra-phenyl-ethane (('eHiliTUT H(( melting at 2o() am 

boiling at 570 >8 J . forrm-d when benzo-plienoiie r)r l)enzo-liv<li'>i 

rhloride (T^Hv) heated with zmc. and thio-beiizo-pheiione witti 
'■opper ; furtlier, bv the reduction of teti.i|)henyTethylene with s"i nun 
and abohol, of beiizo-pinacone or benzo-pinacolin (see below) witj 
liydriodic a< id and i)ho>j)li<»rus. as well as by the comh imatioii " 
stilberie bromnle, of tetrabrorno-ethaiie, or of chloral with beii/ein im 


AlCl, (B. 18 , b57 ; 26 , 195^ ; A. 296 , 221). 

Unsym. tetraphenyl - «thaii« (( m p ^ 

formed by tin* action of CJf.CH.MgCl upon trii)henyl-chle.ro-ine lum , 
or of (T4H,d,<lMgi.:i or (C^H J,CK upon benzyl chloride (B. 41, d.W 

Telraphenyl-ethylene ; (-(f *115),, melting nt j j j, 

forinerl, together with tetraphenyl-ethane, from benzo-phenone. 
als#) obtainerl^ on heating ben/o-phenone rhloride with sdvei ^ ^ 
zim dust, together with tli<- iHnzo-pinacolins (B. 
heating iM-nzo-phenorie chloride with diphenyl-methane ( It 

By oxidation it is split up into two molecules of thylene 

unites with chlorine in ( ( l| solution to form tetrapne y , 
dtehlorUle (C*H|),CCl.C(:i.(C*Il»)„ m.p. l86^ which is also 
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from benzo-plienone chloride l)y the a(jtion of molecular silver or mercury 
as well as sodium iodide in acetone sedution. With two molecules of 
CHCI3 or CCl, it gives crystalline addition products. Two chlorine 
atoms in the totraidienyl-ethylem' dichl(nide are very loosely bound. 
On heating alone it s])lits uj) into tetraphenyl-ethylene amrchlorine, 
the latter partly acting as a substituent. Uj)on boiling with water we 
obtain a-benzo-i)inacolin ; with methyl alcohol, /Tbenzo-pinacolin. 
The action of AK'hj ui)on the benzene solution brings al)out rejt'Ction of 
2H('1 and forihation of 9, lo-dipheiivl-phenanthrene (ll 43 , 15 p], 2940). 
Tetra - methyl - diamido - tetraphenyl - ethylene (( H 5 ).,.\( ,11, ( sH-jf ’ 
C(QH,)Qi{,N((,Tr,)o. m.p. 225 . by roductioii of (liinethvl-amido- 
benzo-phenone with tin and IK'l. In acid solution with oxidising 
agents like Fel'l,, it gives intense! v red colorations (It. 39, 47t)5). 

The alcohols of the tetrai)hen\i gKaij) are the ]»mac(»nes of lienzo- 
phenono and its homologuos. riicv aro formod. like the pmacones 
of the aliphatic series, from the ketoms, together with secondary 
alcohols, by tlu' action of nascent hvdrogen. 

Benzo - pinacone, tetraphenyl - ethxlene - -lyeul )lI)Cf( )H) 

(( ^If^fo, melts at iHy and splits into benzo-i)henone and Iteii/o-hydrol. 
It sustains a like cliange when Ixaled with alcoholic potash. It is 
formed from benzo-phetione bv the action of /me and sulpliuric acid 
or by the deconijio^ition t»f sodium l-n n/o-pheiione (B. 25 , K. 15), or by 
coiKlensation of oxalic methvl <'ster. or lien/.ilic acid ester, with 
^ (( . Kio.j, I. ()(>- ; IP 37 , 2701), 1^- heating with coii- 

ceiitrati'd llCl or dilute suljihiirit acid to 200 , beii/o-pmai'one, like 
the ordinary pinacone (\dl. I.i. }>assts with rejection of water and 
migration of a jiheny! group into tin' s( .called d-benzo-pinacolin 
r,U,v t7<> . which is aUd oluained svntiieticallv bv 

the action of trijilu'iiyl-methvl-tiiagnesium chhaide upon ben/.aldelivtle 
and suhseijueiit oxidation, as well as frtiin triplieiuTacetvl chloride 
and pheiiyl-magiiesium broinnle (B. 43 , ii.po; its constitution is 
proved not only by these svntlnNes. but also by the sjditting up into 
tnpheiivl-methane and benzoic acid on heating with soda lime and by 
the formation of trijihenvl-<'arbinet| and ben/ou' .icid during oxidation. 
p-Benzo-pinacolin can also be obtained diiact from beiizo-phenone 
''ith zinc dust and ac<'tvl chlonde besuh's the :s(>meric a-benzo- 
plnacolln, m,]). 20 p, which is easily converted bv acids into /^-ben/.o- 

puiacdliii and is probably tctraphcnxl-ethxlene oxuie (t A a ).(. (t 
(B. 29 , 2i5<S ; 43, By heating with /iiu ethvl /jMnaizo-pinacolin 

rail be naluced to benzo-plnacoUn alcohol .ril(01I)t 

''j ll' bit ’, which on heating with acetic auhvdiide passes mto tetra- 
P It nyl-ethyleno witli return of the phenyl group (B. 23 , 1 \. 7<h)) 

1 hnniation of tetRimethvK'thylene from pinacolm 

‘^tuiol, Vdl. I.j. pj-Tetracidoro-benzo-piiucolin. set' t' 1007. 1 . 475. 

^ i'entaphenyl-ethane m.jv 179b m Ct),, 

’ losjihore^ formed by the transposition of dipheuvl-methvl-mag- 
il^Munv bromide (CeHj),CH.MgHr witli triphenvKliI'’«tvmethaiie (B. 39 , 
nti) ’ action of zinc upon a mixum' of diphenyl-biomo- 

is ^*'iphenyl-chloro-niethane in acetic ester (B. 43 , 2945)- U 

' the entirely stable tctraphenyl-cthanc, and in that 

'B^proaches the easily dissociated hexaphenvl-ethancs. On 

11. ■ 2 S 
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lieatiiig in tlu' air it is dccoinpnsocl with absorption of oxygen, by 
boiling its solntions in anisol or benzoic acid ester it is split up into 
triphenyl, methyl-, or hexaphenyl-ethane and sym. tetraj)heiiv!- 
ethane (B. 43 , 3541). 

XH(C,\l,), ► K-CH{C,in),j,, 

Similarly, it decomposes on heating with benzene and H('l, or by the 
action of snlphnryl chloride (B. 40 , ; 43 , 2045). 

Pentaphenyl-ethyl alcohol (t allJa^ ^ 8^*5)2* P ^76 , fnnn 

/ 3 -benzo-plnacolin and C^HjMgBr (B. 43 , 1145). 

Hexaphenyl-ethane, m.p. about 05 : this exceeclingly interesting 
hydrcxarbon wa> first obtained by (inmberg {i()oo, IC 33 , 4130) l)v the 
action of zinc ui)on lienzene solution of triphenyl-chloro-inethiine 
(see A. 372 , 17). It is <listmgms)u*d by its great rearti\it\', whieh 
makes it ap[iear as an nnsaturated compound. In solution it giee(lil\’ 
absorbs atmospln'ric oxygen with the formation of .i 

m.i>. 1S5 . whicli «>n tnatrnent with coin ( iitrated 
sulphuric' acid gives triphenyl-carbinol. Iodine solution i> -aUo 
instantly decolourised with formation of triphenvl-iodo-nnth.uie 
(B. 35 , 1^24). W’ith benzene, ether, ac<‘tic e>ter, etc., hexiipheiivl- 
ethane forrn^ crystal compounds which are iMsily di>so( iated (lb 38 , 
Cbbb -447) ('olourless m the ^olid state, lu*xa}>henybeth:me h.s .1 
yellow colour when dissolved. This colour, <>11 shaking with air, 
disappears uith a prec ipitation of the peroxide mentioned, but the 
colour rc'apjiears in a short tlimc Ihc’ sul)stanc(‘ thc iadore exst'. in 
solution in a c( 4 ourl< ss and .1 yellow moclification, in a state of e<]iiili- 
brium (b'jiendent upon tin- solvent and tin* temix'r.iture. ()nl\' the 
c'oloured modification shows characteristic unsatur.ited beh.i\ miir ef 
ln*.\apln*nyl-etliane (Schmidlin, B. 41 , 2471). It is assumed that hv 
the binding of the six nnsaturated plu'iiyl groujis tin* .illinitns ol tin 
ethane-carbon atoms are so niudi engag«*d that the affinities recjiiiitd 
for binding these two carbon atoms do not sullicc* for a solid ainl 
normal binding, and that therc*fore tin* ln*xa])hc*nyl-eth.m«‘ pis.^rs 111 
solution partly into the yellow nnsaturated, and therefore very la n live 
fre e rachc le, triphenyl-methyl ; 

Tripln nyl-methyl is th«*refor(’ the first example of a conipoiiinl 
wide li cun* ( arl>on atom only binds thrc*e univalent atomic gioiii*''. ‘in 
in winch. tln*rc*fore, carlxui appc’ars as a tri valent c*l<*ment. 
phenyl-ethane ther<*fore shows a behaviour parallc'l with that c 
nitrcjgen tetroxide, which, while colourless at low tempciatuic s, ‘ ‘ 
c omprrsc-s on lienting into tlie colourcal and very reac tivc* 
nitroge n dtoxieje. I roin this point c»f view it is rernarkaldc* 
cerganic r.idiclc* f( unites with the inorganic radicle s 

to form a / citourless trlphenyl-nltroso-methane Y . ti'ni; 

tiiphenyl-nitro-methana {f «nj),r.N(),, rn.p. 147 , whn h. on in a 
easily clerompose into their compoiients (H. 44 , 

The ac tion of conceritrated H( 1 converts hexaphenyl ft 
iriphetiyl - methyl into p - diphenyl - methyl - tetraphenyl - m 
« .H,)/ 37 . 479^*). 
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Besides the methods indicated, the following have also been used 
for preparing hexaphenyl-ethane : ’ (i) from triphcnyl-methyl-mag- 
nesium chloride and triphenyl-chloro-rnethane (B. 41 , 423} ; (2) by 
electrolysis of triphenyl-brorno-methaiie in St >2 solution (A. 372, ii) ; 
(3) from hydrazo-triphenyl-inetham- (CfillJ/..NH.NH.C(CgH5)3 
oxidation with j)otassiuin liyi^o-bromite by way of the unstable azo- 
conipoiind (B. 42 , 3020). 

While solid hexaphenyl-ethane (hjeMiot pass into tri phenyl-methyl, 
and even its solution does so only in small (juantities (see B. 37, 2041 ; 
42, 3028). the trlblphenyl-methyl (CgH^.Cgllp^C, obtained by withdrawal 
of halogen from tribij)henyl-chloro-nu tliane l)y im^aiis of powdered 
copper, which is dark violet even in the solid cemdition, only exists 
in solution in the form of the free radicle, as indicated bv the molecular 


weight. In contrast with these, a livdroc<irl)on obtained from the 
similarly built blphenylene-biphenyl-chloro-methane x ciiCji^CcHd 

is colourless even in solution and incajiable of uniting with oxygen or 
halogen. It must ther<-fore be regarded a" uudissocialed dibiphenyl- 
ene-dibiphenyl-ethane ^ VI!*. Between these two 

extremes the similarly obtaint'd hydrocarbons, diidieiivlene-diphenvl- 
ethane, tetrajdienyl-dibiphenyl-ethane. and diplienvl-tetralhphenvl- 
ethane (K'cupy a middle position, decomposing in solution with more 
or less eas(‘ into the heimmeric triarvl-nu thvls (Schlenk, A. 372 , i ; 

B. 43, 1753 ). 


Telraphenyl- ethane -dlcarboxyllc acid, tetraphenyl - succinic acid 

(tVb), tycoon , . . . ' • , , . 

((' H.) (' cooir ’’"'Bing at with dec(Mnpo>itiou (itsc/Z/y/ ester At ), 

is obtained from diphenvl-chloracetic ester bv the action of silver 


(B. 22 , 1538). Its uitrile, imdting at 213 . i" formed bv the interaction 


of the nitrile of diphenyl-acetic «icid with sodium and iodine. 


The dilac^me of a benio-pinacone-o.,-dlcarboxylic acid O-t'O-CgH^C 

melting at 205 .is formed on Ix'ilingo-ben/.oyl- 
henzoic acid with hydrifulic acid and phoNpliorus tB, 29 , IT 40S). 

B. M. o)-lHphcn\l-propane (iroup. DlbenzyPmethane, a. ydiphenxl- 
propanc ('gHg.nij.CHj.C llj.rgll,. boiling .it 2()o 300 . results by the 
'educing action of hydriodic acid upon diben/vl-kctoiie (see below). 

<1. y-DIphenyl-propylene T«Ujt'Ilj t il < H( ^llj. b p.,^ i/pT an 

eil with an odour of hyacinth, is formed from a, y-diplieuyl-propyl 
alcoliol, b.i).,j i()3\ with anhydrous ox.dic .u id ; also from j 3 -bromo- 
'hhenzyl-acetic acid by heating with dilute s<'da soluti<in (B. 39 , 304(1). 

Tetraphenyl-allene’ (('glIjjC A' ; (B. m.p. B)4'. from the 

**'>’ distillation of barium-diphenvl acetate (B. 39 , 1024). 

Dlbenzyl.ketoneCgHj.CHj.t'O.f lij.t'glls, melting at 40’ and boiling 
. 13 *' (B. 24 , R. 946). This body i^ protluced in the distill.ition of 
j',''leunn-phenyl-acetate. (hu hydrogen atom of each of (he two 
2 groups can be replaced by alkyls. 1( condenses with oxalic ester 
j|'>d sodium ethylate to a /rtAY/o-R->c«/c«c derivative, oxalyl-dibenzyl- 
[ With benzal-aniline it yields an addition imHiiiet wliieli takes 
anous forms (C. 1899. II. Wm)! With IH'l, it yields 1, 3 -<iiphenyl- 2 - 
“loro-propyiene .CHC^Uy b.p.,^ i8i\ and di-lso- 
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nitroso-dibenzyl-ketone CgH5C(N9H).COC(NOH)CgH5, with 
acid, m.p). 133'' (B. 37 , 1134). 

S(Hliiiin rcduc<'s (libenzyl-ketono to dibenzyEcarbinol (C^II ,.(‘H ,) , 
CH.OH, boiling at 327'^. It combiiu's to iiiht'Uzyl-dipJicnol-mctluDu 
(CeHjCH2)2C(CgH4()II)2 (B. 25 , 1271) with ])hcnol. 

Dlbenzyl-phenyl-carblnol (CaHsCH.I.CiOHjCflHr,. in.]) S; , ;,n,i 
tribenzyl-carbinol (CJl5CH2)3C(OH). m.]). 115 . from bon/oic acid . mh 
and |)lionvl-acctic ester with two molecule'' CgiIr,(.H2Mgn (B. 37 , 1 [501 

Benzyl-aceto-phenone ( rtlliCH.^ CH...C().('„ll,.. m.]). 73 . is isuiii.n, 
with dibrnzvl-ketone. It is produced on retlucing benzylidene-aceto- 
phenone CgH^CH : Cll.t'O.t'gllj, in.p. 5^ . b.]). 34h . wiili /m. .lua 
and ac<-tic ac'id. This latter coiniiound is ilu* conden-'alion piodui 1 
of ben/aldehvde .ind .iceto-plu none. Bv means ot sodium nieili\ l,iti 
it Yields two Ntereo-isoineric o.\ime>. m.p. 73 and 1 1 ») . the latl' i 
which on Beckinann's tran''}»0''ition gives cinnamic anilide (A. 351 , i 
With H( I It unites to torm chloro-benzyl-aceto-phenone C J i .( jb K 11, 
COC^Hj: with bromine, a dlbromlde ('.diji H Br.C 11 Br.( < )( ,d 1 . m ji 
137 '. whicli. with alcoliohe j)ota''h, viehb monobromod)rii/\ Ic h n. 
aceto-])henom- ( ,jlI..<'Br : CllCd )(\,II^. m.p. .14 (A. 308 , jup. Hi 

action of mtrous gast-s u])on ben/.al-aceto-j>henone gives x uieib 
jirodvicts, of which w»- mav mention the sul)-nitnde j,-,! 1 '1 
which, on trt atirn'iit witli <lilute soda, gives benzal-nltro-aceto-phenone 
C^HjCH ; C(N( i^iCOC^Hr,, m p. no . The r«<hu tioii of tln' l.ittei witii 
stanrioU'' cidonde and lit I m methyl ahmliol, produces benzyl-iso- 
nltroso-aceto-phenone ( ^fld IG.t (Noll).t ( )(\jH.. m i> 120 , .m nxmi. 

of i\\v dipht'n\l-Jiket()-pr<,pii>u- whieh is i^omi-ric with dil)en/ovl-iiie!li,iii( 


(B 


36 , 30 1 3 , A 340 . t' }} 
p^-Dichloro-benzylldene-aceto-phenone, 


m.p. 137 . yield" 


with 

I 5 01 I M n/,< 1 1» "OI m n I|, , o ii i* m i> t' ' i’ r. • * 4' * * ' ' ‘ ^ 1* ' 

m.|). 33 , in ulii<li one of the «hlonm- atoms o<-cupie" the inidhi' 
])f)sition, Is excee<linglv mobile, and < an »msi1v be ret)lai eii bv hvdiewl 
or nietho.wl on treatment with moist silver o.xnh* or nietlivl ahehel. 
I he ('om])ouiids dissolve m ronci-ntratr-d sul|)hunc aciil with iiiieii-i 
crdor.ition (B 42, 1 S 04 ) ( 1 ]). also diben/,vh<l« ne-acetone). 

0-, m-, p-Oxy-benzylldene-acelo-phenone, from tin- « ones) ihui ^ 
o.\y-l)en/aldeh\ <les and aeeto j>hene>ne,inelt .it 1 34 ' with dc oin j " sit 'n, 
.It .and I-"); . 

The isomeru benzyIldene-0-, m-, .md p-oxy-aceto-phenoncs. 

I2h . .and 173," res|x t 


Hill 
o’l • 
atiiiv, 


t tiva ly, are formed from ben/.ddeh\ 
the oxv iu eto phenones ( olor.ition of the isomers, see I>. 32 , 
Several j)olv'<)xyd«’nzvh<lem‘-ai eto-phennnes .ar** found m 
UsUaliv m tlie form of glu< osides. 

Butein (flOj,: p4,( , 11 / If ; ( d'jB o« "> 

neeilles, rn.p. 214 , .is .1 gltK oside in the flowers of //a/ca /o '/m 
this IS split uj) im iHiilmg witli |)otash into proto-catechuu ^ p 

resaeeto [ihenone (< . Ib‘> 4 . ff- 451 )- Narltlgenlll HO 4 < (d 1* ^ 

(Ot , 11 , 2', 4', 6' (OH),, m.p. 2483 and hespeiitin h,,k 

r.filtf : cA.ok .h, V, eiioii),,. m.,,. .0“. on-o 

mg up the glu< osides naringin and hes])eridin {(pr.) wnn .uiil 

ire homo-erlo; 


lle\r 

1(1 


On l>oiling with [K^tash they yield phloro-gbu in and pa tni' t” 


and isf>*{erulic acid rcstxxtively. Ijwjmers of l^xsiKTitin .a»v -y- p ,, 
dictyol HO 4 |(CH, 0 )f j;r,H/TI ; CH.COC,H,[2'. 4 . 
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CD, CD 

223°. and eriodictyol .ijroil/H : rH£OCeH2[2\ 4^ 

in.p. from the leavi-sof Eriodktyon californicmn (('. 191 1, I. 150). 
On boiling witli mineral acids the Ix-nzylidene-o-oxv-aci'to-phenoiies 
are transformed into the isoinerir llavanones a re- 

action which has been used for the syntliesis of numerous vegetable 
lives belonging to this group; cj). (piercctrin. fisetin, lutcijlin, ('tc. 
Alcoholic potash converts ardy-o o\y-bcnzvlideue aceto-phenon(' 

into ht'nzoyl cinntirofii' {(/.v.) <00 ('.('oa jls. Reduction changes 

o-oxybenzylidene-a< eto-jihcnone into a-phenyl-y-(0-oxy-phenyl)-propyl 
alcohol lIO.CfiHjd llj-* P/ - '\hich is con- 

ClO-CH, 

deiisi'd bv Iff 1 io methvl alcohol to a-phenyl-cumaran ('OO ‘ ! 

■ ■ o- CH.COtj 

[ B . 29, 2.p|. 375) • 

o-Oxy-styryl-diphenyl-carbinol IK) j ( «!!,( li : ( IKbOHof jiH.)., 

in.p. lOf) , from cumarin with two inoleculrs <’,;Hr,.Mgl;r ((’. Kjoy, 

l. liyr); B. 37. 

riie condensation of two molecuhs (4 .icrto-jtheuoiie bv heat alone, 
or bv zinc eihide or zinc chloriih-, yields a houiologue of i'cnzal-aceto- 
phciione calh'd dypnone <',jll 5 .f ;< liyi : <11. < 0( fill.vni.p. 225 udium.!, 
wliich sustains the same laPation to ai cto-piu-noiie as nu-iiyl oxide 
l)(,ars to acetone (IP 27, K. ,;;,o) ; he.ituig splits nj' d\puoiu' with 
lorination of unsaturatid h\ alrocarl’ons, diphcityl-furfuraiie, and tri- 
pheiiyl-beiizol (('. 11. (jOi. On st.oaiuig in ahdholic solution, 

th piione combines with h\ droxylaiuine to form dypnone-hydroxylamine 
(',;ll4'(('l{.,hNli()f !).< H.,< (H flil.v m.p. no ; undcrother conditions 
two d\'j)iu»ue oximes are formed. ( 0 1 1 y : ( IK iN()]lK gllr,, m.p. 

/S ami 13.) , the latter of wlm h \ ields b\ Bd kinann’s transposition 
tlu' anilide of j3-iueth\ lo innaiui< ai id iB. 37, 7 ;o'. 

Benzaldehvih' condenses as readiU as ac( to I'hetuuie with desoxy- 
beii/oin under the inlluetn'e <4 alkaln s, iitrining benzylidene-desoxy- 
benzoIiK ,jll.,('ll : f (< fill.0<’f ) < ,;ll:,. m j' on ; this is ,dso toiiued from 
heiizamaroiie ])y distillation, besid<s is(.-)'«'nz\ iith-ne di'sox) benzoin, 

m. j). S()' . 'Die lattt'i’ is easil\’ convertnl into the isoim aide ot higher 

iiH'lliiig-j)oint. It is also formed bv ( ondens.itioi; oi bt'iiz.ddehyde 
'ind desoxy-benzcnn by means (»f IK I and > hhud-laaizN l-ilesoxy- 
'"'iizdin. imp. 172'. which is easilv coiniittd 1\ .dkahes into benzal- 
dt'Miw-beiizoin, m.j). loi '; hut it issj'ht up la distill, ilioii uitostilla ne 
and lieuzoyl chloride (B. 26, .j.j", StS , 34, ;>o- 35, ',>051 ; 

<'dh<n t4.ii..rH(i (,]ian Vi 

< dI.4'C()V,H» “ ClRCHVOVJf., ‘ < H.<'H <KH „n, 

By reduction, henzal-dcsoxy-henzoin yields benzyl-desoxy-benzoin 
f «llr, f'U2.('H((',Hj)P()C,H5, ni.p. 120', which can also be obtained 
<liiect by bciizylatiiig desoxv-lx-nzoin. 

W-Diphenyl-proplo-phenone t^H^f (h Hjf ll(f 6H.O2; ”) P p*’ • By 

‘dl.iehmeiit of one molenih* phenyl-magucsium bromide to beiizal- 
‘Veto-jiheiione (('. 1904, II. 445). ( Orrcsj'oudiugly. wc obtain from 

phenyl-niagnesium bromide and benzylidenc dcsow -benzoin in ether 
J^olution ; 

jS - Trlphenyl- propio - phenone ('«H.d'f^BIlK'6H;.K'll(( 'clls)^ 
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m.p. 182”, vvhii li is also fonnud from a-phenyl-cinnarnic ester with past s 
of pht'nvl-mapnesiimi bromide. Ill liproiii solution it is found possihlr to 
isolate, as the t'lrst atldit ion j^roduet . tlu' tetraphenyl-propinol (\I 1 ,,('(( ) 11 ) ; 
(■(Cgll^H H(t ,5H5).2, whieh, at (15'’- 100 , iindts with transformation into 
triphenvlrpropio-phenone. It preedilv absorbs t)xvpen, witli fornnilioii 
of a peroxide, m.p. 127"', whieh, on heating, deeomposes into di})h( n\ 1 
aeeto-phenone and benzoie aeid (C. loob, II. 105()). 

Benzoyl - dlbenzyl - methane, dilh-nzxl - uccto - phownc (\,Hd ( x 11 
(CH.^CgHs) m.p. 78", is formed bv heating aceto-]>henone with b( ii/\ l 
chloride and caustic potash to lOo' 170 {.\. 310 , 322). 

Bv condensation of o-phthal-ald»‘hvdic acid with aceto-phenonr \vt 
( IlciijCocdb 

obtain phenacyl-phthallde c db. , ni.p. 182 ’ (C. i8<)S, 11 

C'OO 

()8o). 

Benzoyl-phenyl-acetylene C«H-( ()( . ( ( alls, m.p. 50", from sodium 
phenvl-acetyleue and benzoyl chloride in etluT. d'his is split u}) bv 
alkalies into aceto-phenom^ and bm/.oic acid, and by conct nliatt d 
sulphuric acid into dibenzovl-methane (.\. 308 , 27t> ; C. looo, I. 1200 
Phenyl-acetylene-phenyl-carbinol t „llj( ( .( 11 (()H)( ^llj,, li p 221 
from sodium-phenvl-acetvlene and benzaldehvde (( . r<)02, I Ojti) 

Dibenzoyl-methaneCjI,ro < IL ( «ll-nr ( ,jllj,( (OH) .( IK ( k ,. 11 , 
(c{). PrtK. ('htm. Soc., 20 , 38), m.]>. 81'. i> formeil by, boilmi: 
dibenzovl-ai <-tic ester witli water, bv < ondensation of ben/on a( ul 
ester and a< fto-pln*none, or bv transposition of the aceto-plieiioiir ( 1 
l>en/o.Ue ( <,Ii5< (( )( ( h ^Ilj) ; (!l.^ obtained from aceto-phenone by In nt 
ing with benzovl t hloride, the transposition being etfta t<'d l'\ l'oiliii2 
with sodium in lien/eiie solution ( 1 C 36 , 3^7 p- It is soluble m alkali 
forms a sjiarsidv' soluble (opjier salt and a red iron salt, and is lamilv 
attacked bv potas-^iurn permanganate. On treatment with bnii/nyl 
chloride and pyridm it yields an O-henzoate C,Hjj('(0( ( H 1. 

( IK fhdjlls, m p. icfp (B. 36 , jKycp. Nitrous at id toiua rls it mt" 
iso-nUrnso-ilcnvaiivi' K O)^! : N.OH, which mav be ctinvfitcd mtc 
the ( orres|)t)n«lmg diphenyl-trlketone CJl^.t ().( ().( ().(\,11;,, b p 
(175 rnm. prts^ure). It solithlies to a gt>lden-vellow mass, nicltn'X 
70 \ It < ombines with water to a t'olourless Intlrate (B. 23 , ; 

Dlbenzoyl-acetyl-methane, J\l>cnz*>\l-(uctun, , ot curs in two loiiie. 
on»* of wliK h prttbabb. represents tin* (iifa-(<i-liyJr(n\l form (< Jl-,* - 

C : C(011)< 11-, (a-, m.p. 80 ). the other the (riktio form (< ^11:/ '' 

cot If^ iP'. m.p. 107' no ). It results from lx nzoyl*a( a tone i'i’> 
ben/a^yl ( hloride with soda. Similarly, dibenzoyl methane yn Ids (p) 
trlbenzoyl-methane ((\,lljC()),^( II. m.p. 225 . By IxMling with p"’ - ' 
and acidii ester this j 3 -modification is changed to the a-forin(< <,11:,' ^ ^ 

( (Olpr^Hj, soluble in alkalies (A. 291 . 2.5). The lattn* yoml-nn ^ 
om* mobs iih' diazo-benzol ddoride to form a yellow dia/o cnn ' 
jK>und (i), m.p. 125", which is «Msily split up fiy mineral atnb 
heating, it first turns into the red C'uzo-ccfmpmind (2). ni p ' d j 
stable in the presence of acids, and further, by migration of a *" 
group, into the cohmrless beiizoyl-phenyl'^iydrazone of diplun\ 
ketone (3), m.p. 203® (H. 41 , 4012) : 

f.) ( ,H.r n N N( ,Ils (:) Co ( l) ' ‘ 
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This process corresponds to the transposition of fatty aromatic azo- 
compounds into aryl-hydrazones. and to a reversal of the conversion 
of the quinone-acyl-phenyl-hydrazones into 0-ac.ylated oxy-azo- 
compounds. 

Carboxylic A cnAs.— Dibenzyl-acetic acid (CJ LJ U ,) 2CH .CQOIl , m.p. 
87°, is formed from a-benzyl-cinnamic acid ('ellV H ; C{ChJc^U^) 
COOH, m.p. 159''. the condensation product of l)enzaldeliyd(^ with hydro- 
cinnamic acid by reduction with Na amalgam {]. pr. Ch. 2, 62/545). 
It is also derived from dibenzyl-malonic acid (( p.Hj,(Tf2)2r{COOH)2, the 
ester of which is produced by benzA'lating malonic ester. 

o,o-Dlpltro-benzyI-acetlcacid c,n/ * i ('iLmade 

NO, COOH NO/ 

in an analogous manner, may lx* condensed by reduction with zinc 
dust to tctrahydro-y\aphi}u)iolin {(j.v.) (H. 27 , ; 29 , bjO). 

Dibenzoyl-malo-nitrile rn.p. 130° and b.p. 36o/i5 

obtained from the corresponding niirilo-acid amide, which is prepared 
from cyanacetamide. Sodium and alcohol n*duce the nitrile with 
elimination of a cyanogen group to dibenzyl-ethylamine (CgH/Hj)./ If- 
CH.2.NIf2, whose hydrochlonde melts at loo (11 29 , R. iiii). 

Dibenzyl-glycoHc acid Hjlof (OHi.( 0.211, oxatolylic acid, is 

produced by saponilication of its nitrile, the HCN addition product of 
dibenzyj-ketone, and when \ulpic and jiulvic acids are boiled with 
dilute alkalies. It melts at I5() . When Ixiiled with concentrated 
potassium hydroxide it decomposes into oxalic acid and two molecules 
of toluol (A. 219 , 41). 

a-Phenyl-^-benzoyl-propionic acid, phcnxl-phenacyUacctic acid, 

(‘ofVO.t'Hj.CHft'jH JCOOH. melts at 153 . Its nitrile melts at 
127! Its ester is formed from phenyl-succinic-a-methyl ester acid 
chloride with benzene and AlClj. 'I'he acid is imoducul when ( XK acts 
upon chloro-lxmzyl-aceto-phenone. If lnat<‘d with acetic anhydride 
it yields the lactone of isomeric a, y-diphenyl-y-oxy-crotonic acid 


(yc*'' : or.or(c,H5)(:()6, melting at no', whih' upon reduction 
sod ium amalgam, a. y - diphenyl - bulyro - lactone CgHj. 

bl.( II,.C H(C,H,)rO(') {A. 284, 1). 

(1, yDiphenyl-aceto-acetic acid is isomeri«' with j'llumyl-phenacyl- 
(icetic acid. Its ester, t'gHj.C'Hj.CO.t'Htt'jHjit nielting at ;(/■, 

•s formed when two molecules of plumvl-acetic <‘St«'r are condensed with 
sodium ethylate. Concentrated sulphuric acid ia>ndenses the ester to 
u naphthalene derivative- phenvl"naphlht>-resorcinol (.\. 296 , i.) 
^•Phenyl-y-benioyl-butyrlcacldCJlst (V( Ho.t H(( Jl/.C Ifp.t'OOH, 
U 53 °. is formtxl by attachment of aceto-phenone to cinnamic ester, 
means of sodium ethylate, and bv transformat itm of the addition 
product of malonic ester and lx*n/ylidene-aceto-i>lnmone (B. 34 , 653). 
"^nzylldene-benioyl-aoetlo ester, m.p. from benzaldchvde, 
ester, and pijx*ridin (C. loop I. 1420 : IT. 1270). 
Dibenioyl-acetlc aold .((\Hj.CO)jCH.CO()H melts at too". Its 
from I)cnzoyl-acetic ester and Ixmzovl chloride, yields (.0^ and 
Denzyl-methanc by dry distillation, aiul aceto-plienone. carbon 
^nzoic acid when digesteil with sulphuric acid. Its 
* '^f^fained from cyan-aceto-phenone with benzoyl chloride, shows 
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vorv acid propertios. TIu- silver salt gives, with methyl iodide .nul 
meihvl ether, C.llst 0( (( NT :C(OCli ,)C„Il5. m.,P- ’."'/"v' 

chloride, tribenzoyhacoto-mtnle (t jl Ijl O)/ .( N 01 ( ,,1 l^t 0( (( N 1 , 
C(OCO(',14)C,ll5, m.p. i.iS’ (]. pr .th. z, 58 , I 5 i)- ,, 

y-Phenyl-^-beniylldene-a-keto-butyro-lactone ^ [^"11 p i 

m p m- ■ this keto-l.ietoiie. in the form of yellow crystals, is oln.im, ,1 
hv Condeiisation of two molecnles hen/.ddelu ale with ].> ro r.ir, 
aiid In means of gaseous IK 1 (H. 32 , i,|vO ; 34 , S17) , on lad, 
with sodium amalgam it gives y-phenyU/l-beniyl-keto-butyro-lactone, 
intwomodiru .itioiis.m.p. 1,0 and i.;; (alsi, from heii/.yl-pvru . ini. 
icul with heii/aldehvde). llie isomeric ^-phenyl-y-bcniyl-u-kelo- 
butyro-lactone, imp. 171 , is fornied from two molecules plienvl pvi.. 
racemic ai id with rejection ol < O.; (H. 35 , ^ 

y-Beniyl-y-beniylldene-pyro-racemic acid 1 ^ j’ t a 11 , 11 a non' 

m p I (C its ester is formed hv i onih nsation of dil)eii/\ l-hetniie ,iid 
succinic' ester by sodium alcoholate 'A^ 308 .^. 7 sb ^ 

y-Phenyl-/-phenacyl-pyro-racemicacid cH(H 

from succiinc' .u ulrslt-r iind Im-ii/.iI a« cio-jiliriuinc l>\ nuMii-.ol N,i( )( ,11:, 
its (limrlhvl ••stf-r is furtli*T coiKlcnsctl to pciil.u \ cIk (irKcKuic 

t ' ) < in < M n, 

carlH>.\yli< rstcT ^ ('m i)/ lb’ 

up bv Sfuliurvi ni'-thvlat»- t<> an .k \< lii tiiinctlivl rstor (A. 326 , ,i|/' 
a, /^, y-Trlphenyl-glutarlc acl(l< II < ll(< ( H )1 1 .. 1“ 1 ’ • 

thr nit r Li', ni {» i c'' , of tlii^ at nl h fonurd by thr < oiniiiiialioii "t 1 m ]i/.i1 

bt-nzyl < yanitb- with tin- sr< ond niol.-t uh- of benzx I i s anitlf il' 31 , 

* O) orDiphnnl-fntlJtu' (,ruup. Dlbenzyl-ethane, a.tvdiphenyl- 
butane ( Ho < n,.(H,r,II,, nifltuu; at V . is foiuK d l-\ ilu- 

r.-.lut ti.jn of AMiphenyl-butylene < H :< Il f 11 . ( \\ > ( <J ' . 

IS produffd from dipln-nv 1 laitadn-iif and dipli.au I but. iiin wit.i > > 
ainalyMin (A. 342 , Jy;i. or from a-ph*-nyl « innanu nvl-at r\ In' a< id iiiniit' 

with Na and alt ohol di. 23, -'-''57) • ,, r ,1 / 11 MI 

a. d-Dlphenyl-butadlene, iliplu'nxl-dLthxInu < '» d _ 

( !!( JI.V M knttwn in thro.: tliK»r. ti> ally (>o>sibl.‘ stt t. <• i^' i'i* ' 
f.,rnis ;‘rx-forrn ' tran.-trans), ni.p. 151 . P f«>nn (ms . is), ni p p' • 

V-forrn (Ms-trarM), oily. Of iIm m- tin- n fr.rin is most stabl. , aia 
otlnr forniA pa.> into it t>n stan.hnj.'. and tht so rapnllv in s'lii . ^ 
Thr a form isobtaimal (l) by In atinK pb‘‘nyl-( innamt iiyl .n ' Y/ ,,^1. 
or (hbrnz d-propionn at id ; (2) from tin- dil>romidr of j i!’ 
biitylrnr by moans t>f tpnnohn , ( in small tjiiantity on n ' ‘ ^ 

phr'iiyl-a.rtylrfif with zmr dust ami al< t.hol ; b|) bv 

ma^mt‘smm u|x»n atdjTtumt-slyrttl (IT 43 , Ilir^ fonn > 

from diphrnyl <liaM-tylrm', llu y form from 

by rrdiirtion with /im <lust ami ah t»hol (A. 342 , ^ ^ ^ p 

iri rhloroform the* tliphmyl-butatlirnr r p,,.],, iivl 

whi< h is also ofitaim-d by attat hmmt of two rnolrt iih-s l nr * 
butrnin. ami iifoliably rtmlaiiis thr brommr atoms m tlir ■ L , .p 
(A. 342 , 244). With two molrrulrs NO, it also i ( j pNOj 

addition to dlphenyl- 4 lnltro-butylene < IMNfJa) ' alkdin 

(',.11.,, m.p. 158'’, rolourlrss nrrdlrs from whi(h. by adio 
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nitrous acid is split off to form dlphenyl-a-nitro-butadiene rp,H5r(X02) : 
CH.CH : CIB^flHs. lu.p. 112'", in f^oblcn-vcllow columns (A. 360 , 200). 

DIphenyl-bUtenin ( oII^t'H : ( II.C ( ( glljalso occurs in two stereo- 
isomeric forms, of whi( li the stal>le trans-forrn, m.p. 07°, is formed b\’ 
solution oi phenyl-acetylene-copper in .t^Kuial acetic acid, and the 
iinstable li(|uid cis-form. h.i>-i2 p-'otial reduction of di})hen\l- 

diacetylene with zinc dust and alcohol. Illumination or traces of 
iodine convert the unstalde form into the stable form (A. 342 , 225}. 

Diphenyl-diacetylene ( ( .( < meltiiu^ at 88 ’. This 

is made by shakini^ co])per i)hen\ l-aet t\ lide t .t u in am- 

moniacal solution with air. or 1)\- tin- action of potassium fi rricyanide. 

It is the parent hydroeityhon of imiveo-hine. It^ 0, o-dinitm-dcrn'ativc 
(' 11 c ^ (from <j-nitro-i)henvl-acet\ leiie! is rearranged bv 

concentrated suljdiuric at id into tin- ixmieric di-i^ato^en [q.v.], which 
becomes indigo-blue; cdt, b ( c,u^, bv reduction with 

auitnonium suljdiide (H. 15 , 5.;'.. 

The action of Hr in ( S. stilutum |)rodiices a dibroniide, m.p. .}2''', and a 
telrabromide. ni.p- ^73 • but l)romination in ••tluT or acrtic acid solution 
produces ring-clo>ure and tiibronio-pheiiyl-najihtlialin (A. 342 , 220!. 

a. a. 3-Triphenyl-butadiene (bjlyd : bli t 11 ; blK ^, 11 ,,. m.p. 102'', 
and a, a, 8-tetraphenyl-butadiene d ,,!!,.:./ :t ( ,.l!y.( li ; bHb,,H,;, 
m.p. i.t/b ar<‘ formed Iw atta< hitiu di)>hen\ 1-k. tune to ( iimamic alde- 
hyde and benzal-acet<* pheiioiie re>j'e< ti\ el\ . w ith reiei iion 0! ( O.^ 

(B. 42 , .)2^pi. 

a, a, 8, 3 -Tetraphenyl - butadiene d JU a ; t ll.( li.t : ( i< 
m.p. 202’. from tetraphenyl-telramethylene-giycol bjb; j lOHi.bl].,. 
CH.^.('(()ii)(('flil5).,, nt.p. 20S . the conden>ation jiroduct of succinic 
ester with phenvl-magnesium bromide d loo 1. 'it'pb 

A'cAo/c.s.- -Phenethyl-benzyl-ketone, 1 ; i/. dd, ;;\/-/ .a.co.’- ;n b^H,,. 

( ilj.b I L^.bt ).( !(. ..('elij,. lx.ilmg at 2.;.i 2,;> . m jaodmed wlieii hvdro- 

corniciilari(' acid isdistilh‘<l with hnn-; .ibo In distillation of calcium- 
phenyl ac<*tat(‘ and hvdro-cinnam.itc. It i> oin. lined juin' by the 
reduction of 1, 4 -diphenyl-butenone, v.d y\; b cn.-GA o.a ( plbC H; 
bllbot ll^Cflip^. m.p. 71 . fmtned fioiii 1'. n/.ud. hvde e.nd phenyl- 
acetone by alkaline comb nsation (M 22. <'So. 7|0’ 

Phenyl-iso-crotone-phenone ( «H.d tG 11 >a II t lb ,,11-,. m p, 03 , is 
obtained by the naluction of dipheiu'l n nitio butadiene with bid b, and 
ib 1 ; it dissolvi's in alkalit-s with foiniaiion ot >.dt> ot di)>lu n\ l-o\y- 
hutadiene CJi^btOIi) ; blLt li ; bi 1 ( 3 . 11 , . with brio-aldt'hvde. it con- 
denses and forms dlbenial-propio-phenone ( ,;H.d (^( i fib «ii..h( H : 
f Ib'JIj. m.p. 117“ (B. 40 , o-Oxy-styryi-benzyl-ketone HOT] 

bfiiiibU : CHCOCHjUJls. lup..^ 217' 2ie, . from enmarm with beiizyl- 
magnesinm chloride (B. '37, .luS), 

Diphenaoyl, dihcnzoyl-cthatu' ( cii.sf fib ii^f ('.ii:.> *’^1^ ^45 » 

Iroin phenacyl-lnuizoyl-acctic est<*r In kettme >plitting. and by lednc- 
tion of dibenzoyl-ethylene and various halogen diphcmuwls : as a 
y-diketone it easily forms diphenyl furfurane. Ihiophnu'. and pyrol. 
y-Chloro- .and' y-bromo-dtphenacyl ( «Hafb)( lU l.( Hd D( eH., and 
niiaaXlHBr.CH/oCJIj. m.p. I H" and 130'. are formed from di- 
hen/oyl-ethylene wdth halogen hydrides, which art' easily split olf ; with 
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{wtassium iodide they arc easily transposed to y-iodo-diphenacyl 
CgHjCOC'HI.CHXOl jiij. m.p. ui''. Isomeric halof^en diplienuryls 
are formed by the action of alcoholic potash upon phenacyl haloids 
CgHjCOCHoX ; in contrast with the above compounds tliev sliow mi 
ketone or dikt'tone reactions and are marked by tht‘ ease of addition of 
carboxylic acid lialoids and halogen hydrides. They an‘ regarded .is 
the various stereo-isomeric forms oCthe corresponding di-enol forms of 
the halogen diphenacvls ('jIK'fOH) ; ('X.CIi : C'fOlDfgHj. On reduc- 
tion tliey yield diphenacyl. a- and j 3 -ChIoro-dlphenacyl, rn.j). 1 17" and 
155'". a- and / 3 -bromo-dlphenacyl, m.p. i2if and ifii"’, a-. , and 8- 

iodO'dlphenacyl, m.p. with decomposition, m.j>. ii with dt - 

composition, and m.p. i5o"’-i5d^ \v»ith decomposition. If metallic 
sodium is made to act upon the ether solution of phenacyl iodide, we 
obtain tribenzoyI-trimethylenec,Hj('( K Hs 36 , 2 tSf), 24^5). 

Dlbenzoyl-ethylene ( gifiCOf If ; ( IK ()( cis^orm, m.p. i , 
trans-form, m.p. iii"', is produced by heating dil)RiZ()\ 1-malii' acid, 
which splits oh 2('().^ and l{.,(). Die cis-form is con\'erted by MCI into 
the trans-form, and the latter, bv illumination, back into the cis-form. 
The cis-form reacts more easily than the trans-form with lu'draziii, 
forming liiplu'nyl-pvrttiitzin, and it also forms addition products more 
readily (H. 35 , if)8). 

Phenacyl-benzyl-ketonef^illjCCK If./ ()( 1 U( jr,, m.p. 54 ’ . from 

phenyl-acetic ester and aceto-jihenone with si)<lium in etlier. It i^ 
isoruerii' with diphenacyl (K. 34 , 1470). 

Desyl-aceto-phenone,a ,/3 ./j/n-«2r*v/-/)//c;iv/-c///iOic( fllf,r().('ll(<\.H0. 

( Ilj.t (k ,Il„ melting at 1 2b d is pnxlm ed in the < ondensation of benzoin 
and a( eto-phenone with potassium cyanide (B. 23 , K. (> ’/> ; 26 , bn) 
See H. 29 , K 171. h^r the a< tion of hvdra/.in. 

Bldesyl I . dihcnzos’l-dibenzsl , results when di'svl- 

c ,n,( o c ii c,n» 

bromidi* or ioiline ai ts u[)on sodium desoxy-lH*n/.nin (B. 21 , i ’,5.5 • 25 , 
285). It melts at 25V'- Iio-bldesylt forme<l simultanmuislv, melts .it 
ibid Ihdesyl yii-kis tetrapheuyl-pyrrol and tetraplu'UvlTurfuraiie, 
the so-railed It'Pidf )\t' . 

a./j-Dlbenzoyl-styrol, unhydm-uci'to-phemne-henzih' ( flUjld f If ( 

in p- I 29 d is obtaimxl from ben/.ile and aceto-i)Iu noim 
by tile action of caustic potash. When heate<l it rearranges itst If In' 
the migration of a plienyl group into the isomeric, trlphenyl-croto- 
lactone, m.p. iiS : 

('().( ((d,H,) .nicoc^H, - ^ a).r(r.n.,),.cH iCffVvr. 

Dihenzoyl-styrol a, a, y-Trii)henyl-<'i "b'-l-'‘ tone. 

DIbenzoyl-stllbene, acUular oxydepidene ('„H6(T).('((d}HJ < 
ror^H,. m.p. 220 d resulting from tlie oxidation of lepidene N * j J 
with nitric arid, or of thio-nessal with p<itassium chlorati' and iiy 
chloric arid, also yields, on lieating, Utraphcnyl-croto-lactone, /'aa/ar 
oxydepidene, m.p. l jf/' ; 

CeH.COClC.H,) : C(r.H.)COC,H, — 

I>i benzoyl -stillxne a, 

Bidcsyl results from the reduction of dibcnzoyl-stilbenc. 


.('()C(C,H.),.C(C,1C : inyd'd 

a, p. y-Tctraphenyl-croto-la' 



oi. tu-DIPHKNYL-BrTAN'E C.ROUP (,^5 

i, v. 

formed iti tlie oxuiatioii of benzoyi-formoln "sH^CO a)'cH(OH) 

Ifenzoyl.formoin also n.'si.lts roa.Iil f r,^ ' t ‘•‘ <'y«n>de. 

nitroso-aceto-plionone acotato ( .H.-COPH ■ \0 ('ofH '’"‘snrt> f’i 
clip e„yl.te,raketo.u.s have l,ee„“ s,‘oolarlv pr,,!are,i B ’25 

("ll'nviilg CO homologous 


series 

' Diphenyl-ketone, benzo-phonone 
Diphenyl-diketone, benzile 
Diplienyl-triketone 
Diphenyl-tetraketone 
Hydroxylamine fibrins but on(‘ i 
with decg|hi)osition ; tlu 


(flH.COCOCgHe 
('eH.COCOCOC.H, 
(cII.roCOCOCOCgHr,. 

;C,H3(:(XOI DCo;^, m.p 
2, yihu.xtnu’ .,r dihnnoyl-olyoxime 


Qif 5 .C()('(N()f{)(‘(X()fi)('().c i{^ ‘■j ;" ' . . , . - . , 

results from the reduetmu of n, peemvicte whal decomposu.ou, 

mo' b'i'*" 'l'*"' '"■'■'"•Id'enone. Hvcln,xvhm'ine 'eom 

Cell; m l'., ‘4 (lc'26; 4 ;' C,ff,:C(Xun,. 

aei<4t’;il4^ <l.p)>envl-buta,l,ene the following two 

CeirC(a"flT‘"niTl 7 'nr?'M ^ .a,./ 

aiuenheiivl ir.aO ' 1 * 1 ’jlv'’' ’ ''oin emnamie ahlehvde 

(C(K)il) (11 ( i/f H 1 add CcH/H : C 

inff r'r/ ♦ 11®!'^' ’'^^biiiud from bcn/aldcli vde and v-i)henvl- 

anils i;':v:hm: |- . TIu.,. two dtolehn-cilrllllxl-lm 

(ur his theorv of "" ■' * ''‘'"""'d In Ihii le. as they furmshed material 
1C 37 , UJi) ' "’"l’'K'de doiihle hmdmgs (.\ 306, ; hut see 

dil>rlTOi,h“'m o’x-J"'''or a 

die I looi f decomposition, eomammg the Hr atoms in 

f'lrfur’,; on ? <-d,phenvl-dihv<lro- 

lieated wilh li ai .r''''r ■' l"'" ' ‘ dibrcimide 

cularlc acid f ir (i cni o'," "•*"^l"''eil into the lactone of cornl- 

d^'-d'ieed bv ^Iso 

''"''a'l'eineimiir r r' " r* Plieml- 

Cell.CIKawiiii,- J o .rv''"'' '' 2 . 5 -dIphenyl-pentenlc-acld 

i^enierlml f ^ I’ , which with alkali is 

I'liuiie acid t *ti .^"'"‘i^dnialeil acid, aii.l with glacial acetic siil- 
COOIBcn ••Ifahydro-cornlcularlc acid Cellet K 

P'ldenic I'i l'V?'* ^..vdiplnnivl- 

:( n.( H.cn oj ^»^“P^®*'y*-*»«nzyl-A‘-croto-lactone 

l\ "dh alkali yields hvdro-eornieularic acid 

W'- 319 , 21 1 ). 

yields a i, 5-dibromido, which is easily 
ernfft 1 a r „ a diolelin-lac t<Mie ; benzal-phenyl- 

®roto-iactone : c.ch : a\u, , , . 

acid c ]I ru s , Co 0 *” l>- I.V' • a-Phenacyl-cInnamic 

® ® HjIXK’jHj, m.p. i;i . is produced from the 
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former by alkali. Kediiction of the bromo-laetoiie and diolefni- 
lactone gives an unstable lactone »(i), m.]). 101 and a stabh' lactoiir 
(2), m.p. (»7 both of which yield with alkali a-phenacyl-hydro-cinnamic 
acid (3) ; 

(1) ro O (0 CUOH (.:) (■() 0 

; C('dlj r,H,CH,(' ; CH.OlK ,11 

Reduction of diphenyl-]>r()i)ionic .uid gives d-benzyl-phenyl-iso- 
crotonic acid ( lb.(‘H(('(H)H)( ll ; m.]). 12.}, di-im- 

guished by the ease with which it product’s naphthaliii dcrivali\( ^ 
\Vith bromine it splits off HBr and produces phin\'l-bronio-tctrah\d}>>- 
naphthoic acid. 

From the nitrile of cinnamcnyl-phenyl-acrvlic acid is diii\a(l 
P 2 -diamido-diphenyl-cyano-butadiene NH.,'4 C„Ilt('ll : ( Il.CH ; ( (('Ni 
('gHp.p:Nl:f.,. m.i>. iQt) ’, which, like bcn/.idin and p2-diamido-still)ciH , 
is a generator of substantive cotton dyes (H. 34 , 3io()). 

biphenyl - butadiene - acetic acid (\.11.CH ; f'll.Cll ; ('((\,H.)( 11 , 

('C)(jH, m.p. 2903 from cinnamic aldchvde an<l j^henvl-succinic at id 
on boiling with acetic anhvdridt'. vields diphcn\l-phcn<d (H. 36 , i.)"; 

The ( ster of benzoyl-phenacyl-acetic acid, a, /5-dibenzoyl-propionic 
acid (.'..IfyCl ).('!{., )()1\. i-^ ubtaiueil from ben/.ovlsu i 
ester witli phenacyl liromitle. In the ketone dt com])ositiou it \ i»ld-' 
diphemicyl ; and l>y the acid decomj>osition, ben/ovl-propionic .u ;ci 
and ben/oic acid. Iso-oxalyl-dibenzyl-ketone, melting at 2 g* jjj, 
inav be referred to ben/oyl-oxalvl-l>henyl-a<a tic at id b,,H,^.(T(2 ( ' > 
('().CT[(( 'flllp.f'DOH, i^omerit' with diben/.ovl*pro])i()nic at'id. It e 
formed on heating oxalvbdiben/vl-ketone l)evond its inelting-g' ’iiit 
(A. 284 , 293) : ' ■ 

(yn.f (■ oiii,( <).( 11 ( ji (yii,( ( a Mil ( ( ii ( djii 

’ I 1 

<0 ( ( ) -( ) 


Alkalies convert isf>xalvl-ben/.vl-ketone, just like pulvic acid lulur 
in CO.j, into tlibenzvl-glycollic acid. 

oTbenzy lid ene-succinic acid < «llrFH ;(((()( )il).( |( ( >( >11 
Clff ^lfj, mt king with de< omposition at 201 , an<l benzylidene-y- 
diphenyl-itaconic acid (( ..ll;,)./' ; F(F<K)ll).Ff('()Oll) . ( Il.t .dl ,. " 

obtaimal bv the condensatittii of siiccinit e^ter (l) with two lu"!' 1 iii 
of benz<d<lehvde, and (2) with ben/o-phenoiie and ben/aldeli\tl'' i'V 
means of sodium <’thvlate (IF 30 , 9-| ; 37 , 22.^0). Hv redin (ion wF 
Na arnalg.un they form a mixture of two cis-trans isomeric dii'in ii\T 
and tri{)henvI-butam--dicarboxyiic acids (B. 37 , 29 () 2 ). Bv illunnui' 
tion the diben/,ylidene>suc< inic anhy<lride is tixidised and coiivut'd 
into the anhydride i-phenyl-mq)hthalin-2, j-dicarbtixvlit 'iii 

(B. 40 , 3 . 174 ) ; 


(dl .4 B <' 

(,114 B : < ^0 


- - (,11, 


( H 


( ,( () 


( (( ,]!,) ; ( .(■()/ 


( .dl..( <)( II ( opi 

Dlbenzoyl - succinic acid 1 .Us cth\l < 

CdR.co cut 0,11 ^ 

melting at 129', is f;btainefl from sodium-l)enzoyl -acetic ester 
actuin of iodine, just as we form (liaceto-succinic ester from at a to- " ‘ 
ester. By the elimination of water there results diphenyl'Jnf'J^^’''”^' 
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dicarhoxylic cslcr. The esters of tlie and appear in three forms, of which 
the unstable variety, soluble in alkalies, is probably the enol-form 
('(OH) : ( ((i)OH) : CfCOOH) ; C(( )H)CgH5, "'hile the other two repre- 
sent the syn- and anti-rnodiheations of the keto-form (B. 29 , K. 962). 

Dibenzoyl-malefc acid ester f'"*, m.p. 75’, from 

(lisodiuin-dibenzoyl-succinic, acid ester with iodine, is transposed by 
lirat into dibenzoyl-fumaric acid 

inaleinoid ester condenses more easily than the fuinaroid with hydrazin 
to form dii)henyl-})yri(lazin-carboxylic ester (q.v.). The potassium salts 
jfi'oduced by the acidulation of the esters “ii acidulation, a 

livdrate of dibenzttvl-etfn’leiK'-dicarboxvlie. acid, tlie so-called dibenzoyl- 

on heating loses water and 
2C()o, iind ])ass('s into diben/ovl-ethvlene (B. 33 , 37(S4). 

Diphenyl-oxalyl-dlacetic acid, diphcnyl-kdipic acid COOH CHfCeH^) 
(().(().( H(( (jllrjt ( )()I1 is isomeric with dibenzovl-succinic acid. Its 
duutnlc, uK'lting at 270 with decom])osition, is produced bv the con- 
(hnsation of oxalic ester with two molecules of benzvl evanide. WEcn 
saponilied with hydrochloric or sulplmric acid it yields not the free 
acid, but i)asses at oikh' into its anhydride, a monohictonc, pulvic acid 

0(K .( ll(t j-Jfjjt ( ).(' .Hjf UGH, melting at 214 , and a dihictonc 

0 ()( .( ((glfji) ('(CfiI 4 )('() 0 . Pulvic acid may also be prei>ared 

from vulpic acid, ( ioH,,();i, consisting of vellow jirisms, melting at iio^, 
and found in a (an tain moss and in the lichen ('c/zarm vulpina, by boiling 
it with lime-water. Sodium ethyhite converts pulvic acid back into 
salts of vulpi(' ai'id. I'lie latter is therefore vctv probablv to be 
ngarded as a methyl ether of jmlvic acid (B. 27 , R. S09 ; A. 288 , 14). 
^inc dust and ammonia reduce juilvic <u:id to hydro-cornicularic acid, 
a, h-diplu'n\l-liiviilinic acid ('6H,,.('H._,.CO.(Tl2.PII(C6H:,)COGH, melting 
‘d 134 . Distilled with lime, it yields jihenvl-ethyl-benzyl-ketone, and 
''hen heated with caustic potash the products are toluene and phenyl- 
''iiccinie .K-jd. Boiling alkalies decomj)o.se ])ulvic and \ ulpic acids into 
and dibenzyl-glycollic acid. If it be assunu'd that diphenyl- 
^'Uipic ;icid is formed at first, then this reaction, discarding the t'voiu- 
tioii of (T)^, is an analogue of the benzilic acid transposition ; 

i M'((;)HuaK)n. 


Ethane-dlbenzoyl-Oj-dicarboxyllc acid ( (K)H.( (TCH2.C H2 

gll,. cooil, is another isomeride of dibenzoyl-succinic acid. It 

"I'lts ;it !()()“ niade by boiling ethine-diphthalyl (VoC.CgHi.C : 

I 11 : ( .CgH^.COO, melting above 350 ’, the dilactonc ct)rresponding 
d, with alkalies. Icthine-iliphlhalyi results from the condensation 
molecules of jdithalic anhydride with succinic acid when two 
|d'|‘''ciilos of carbon dioxide are split off (B. 17 , 2770). Sodium dcohol- 
'' i^oarrangcs it into bis-diketo-hydrindene. 

• oj.oj - Diphenyl - pentane Group. — y - Diphenyl - methylene - a, 
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€-dipheny 1-pen tadiene (CgHsCH ; CH)^ : C ; C(CeH5)2, sulphur-yollow 
crystals, m.p. I74"\ from diphenyl-'ketene and dibenzal-acetone (B. 41, 
1493)- 

Ketones. — i. The diolefin - ketones of this group are generally 
obtained by condensation of benzaldehydes (two molecules) with 
ketones (one molecule) which contain the group — CHjCOCH.^ 

2CgH5CHO i CH3COCH3 : CMCOCH : CHCgHs f 2H2(). 

DIbenzylldene - acetone, dihenzal - acetone :(1T( ()( H : 

CHCgHs, yellow needles, m.p. 112'; oxime, m.jv. 143', gives two 
isomeric hydroxylamine oximes CgH^CH : (TiC(N()Il)C H2.CH(NTI()II) 
CgHj, m.p. 1(15 ' and 201 ' (C. iqoo, 1. 33<)) by the reduction of a second 
molecule of hydroxylamine. 

The dibenzvl-acetone gives with H(T n<U only the normal colonrles> 
addition products, but also a yellow unstable monochlorohydratr 
which in solution partly splits up into its components and unites willi 
a second molecule H('l or metallic salts like ferric or mercuric chloride 
to intensely red double compounds (B. 37, 3277, 33<*4). 

By the action of acetic, anhydride and concentr.ited suli>huri( acid, 
dibenzal-acetone takes up water and is changed into diphenyl-cyclo- 

pentenolone 

Dibenzal-acetone dichloride, dicinnamenyl-dichloro-mcthanc (f «Il, 
CM : (T{)2C( l2, m.p. 77'. produced by the action of Bf'l^ ui)on dibeii/al- 
acetone in benzene solution, shows in its proi)erties a far-reaching 
analogy with triphenyl-chloro-methane. It dissolves in concentrated 
sulphuric acid with a violet colour, and gives, with nudallic salts like 
mercuric and stannic chlori<le, double compoujuls of tlu' same cohmi. 
Its j)ur{)le solution in SOj contacts the electric current. One of tlu 
two chlorine atoms is very lightly bound and can easily be exchanged 
f«)r other groups liki“ OH, OC II3, etc. Iln' dicinnamenyl-chloro- 
carblnol (CftH,/ !! ; ( H)2('(OH)('l, m.p. 5b\ formed by treatment with 
moist silver oxide, is very stable and resembles triphenyl-<'aii>ini*l. 
Like the latter, it dissolves with an int(‘nse colour in concentiatt d 
sulphuric acid. It is very easily esterihed (methyl ether, m.i>. 5,s ); 
ainl is easily converted by gaseous H(’l into the dichloritle, and h\ 
HBt into chloro-brornide in which tlie bromine atom shows the chict 
reaction. The reason for this property is to be found in the particu- 
larly strong valency binding by the cinnamenyl group, which siii pa^>c> 
that of the phenyl group, since in the benzo-phenone chloride f glT/ y* 

('*H. no l(K;senirig of the chlorine atom is to be observed, whereas the 

dichloride of the benzylidene-aceto-phenone H : ( H.U 6 & 

shows similar phenonuma (IT 39, 2977 ; 40, 21)89 ; A*. 370, 315) 
Benzal-benzyl-acetone . CHCOCH/TIjCeHs. m.p. 5.1 • 

benzaldehyde arul benzyl-acetone with soda. Sodium aiiia gu 
reduces it to dibenzyl-acetonc (f\|Hi(TI /'H,) jCO, b.p.,^^, 280 2< 3 
(A. 330, 185). p2-Dlnltro-dib6iizyI-acetone, see H. 37, i993» 

o-Oxy-dlbanzal-acetone, yellow flakes, m.p. 139 (B. 

Oj-Dloxy-dibenzal-acetona, o-dicumar ketone, m.i). H)u\ t,p. 
dibenzal-acetone, m.p. 238", orange-yellow crystals, the ‘ , 
modification consisting of dark-green flakes (B. 26, 129). 
diethyl-ketone, m.p. 122® (B. 31, 1886). 
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Clnnamylldene-aceto-phenone CgHgCH :CH.CH iCHCOCeHg, m.p. 
103°, from cinnamic aldehyde and ac.ito-phenone. Its oxime, m.p. 131°, 
is condensed by heating to aiai-diphenyl-pyridin (B. 28 , 1730) ; 
homologues, see B. 35 , 1065. 

Dibenzoyl-propane m.p. 67°, is formed from 

glutaryl-chloridc-benzcne and AICI3. Also by splitting up ajai- 
dibenzoyl-glutaric ester obtained from benzoyl - acetic ester with 
CH2I2 formaldehyde. 

Dibenzoyl-diphenyl-propane Chr2[('H(CjH5)COCgH5]2, m.p. 146^ 
from formaldehyde and dcsoxy-bcnzom. Tlie reduction of its i, 5- 
diketone produces cyclic pinacones of the pentamethylenc group 
(B. 24 , R. 323 ; A. 302 , 215, 223). 

I, 5-Diketones of this grouj) are obtained by condensing benzalde- 
hydes (one molecule) and aceto-phenones (two molecules) with sodium 
hydro.vdde : benzylldener diaceto - phenone CgH/'HfCHg.CO.CgHsia, 
nip. H 5 ^ and o-oxy-benzylldene-diaceto-phenone (0[I)f2]C6H4(CH2. 
CO. €8115)2, melting at 131 By varying the conditions and condensing- 

two molecules of benzaldehyde with three molecules of aceto-phenonc, 
two isomeric dlbenzylldene-triaceto-phenones (CgH5CH)2(CH2COC6H5)3, 
melting at 198" and 250 ' respectively, are produced. 

Benzamarone, bcnzylicknc-bis-dcsoxy-hcnzotn CgHsCf )C 1 1 (C8H5)CH 
(C8H5).CH{€8ll5)€()€8ri5 (?), exists in two modifications, melting at 
219" and i8o\ It is pepared by condensing benzaldehyde with 
deso.xy-benzoi'n, as well as by the addition of desoxy-benzoin to benzyl- 
idcnc-dcsoxy-benzoin by the aid of sodium ethylate. Similarly, desoxy- 
benzoin attaches itself to the unsaturated unions of other, olefin 
derivatives - c.g. a-phenyl*cinnam«)-nitrile, benzal-aceto-aeetie ester, 
benzal-benzoyl-pyro-racemic ester, etc. (H. 25 , 1087). By decom- 
position with sodium etliylate, benzamarone yields the sodium salt of 
(umiric acid €231120^^3. "'1^' sodium iso-butylate it forms dimclhyl- 

maric acid (A. 275 , 50). 

The dry distillation of iKmamarono^ produces desoxy-benzoin, 
benzylidene-desoxv-benzoin, amia l>ody isonierie with the latter (B. 
28 , 818). Hydroxylaminb changes it (juite readily into pcntaphcnyl- 
pyridin. 

Carboxyl Derivatives of the oj-Diphcftyl-pcntanc (iroup. — Styryl- 

Phenacyl-proplonlc acid Pencil, coon. m.p.'<i25f„ from the 

<^on(b'nsation product of cimiamylideiie-aceto-phenonc with nitilonic 
^'i'ter by sajionilication and rdection of CO,. On ri'dliction it yields 

Pbenacyl-succlnlc add C5H5C0CH2€H((:00H).€H2('001I (C. 1903, 
II- 944). 

Diphenyl-acetU add (€8H5C()€H2)2CHC02H, m.p. 133 , from 
aiphenacyl-malonlc estdr (C^HftCOCHjljt'fCOjR)^ or dlphenacyl-aceto- 
acetlc ester (C8H5C()CH,),C((:OCH5)€(K)€2H5. m.p. 83\Mlie products 
"I the action of phtnacyl bromide upon malunic ester and aeeto-aectic 
<'^ter (B. 2^ 3225). It is also formed by alkaline roiulensation of 
with glyoxylic acid, as well as the action of cold soda 
lienzoyl -aery lie acid, wherein live latter splits up into aceto- 
b‘\‘'iione and glyoxylic acid (C. 1909. II. 125). Diphonacyl-acetic acid, 
an €-diketone, forms with ammonia a pyridiii derivative (B. 29 , 
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Dibenzyl>aeetone>dioarboxyU6 ester CgH3CH.^(C02K)r0CH(('02K) 
CHaCgHj is formed on benzylatinK''acetone-dicarboxylic ester (Vol. I.), 
besides the monobenzylated and tribenzylated product (B. 34, I09()). 


Acetone*jAIphthallde CO[CH2CHCgH4(2lCO()]2, m.p. iJ7'\ from 
phthal-aldeiiydic acid ami acetone, besides acetoayl-monophtlialidc 
(C. 189S, n. g^o): 

Benzylidene-bis-benzoyl-acetic ester CgH5ClI[CH(r()2R)rorjiy2 
from benzal-bunzin'l-acetic ester with benzoyl-acetic ester. It is casilv 
split by alcoholic so(li\im ethylatt* into these comiionents (B. 33 , ;). 

(x. cu, co-Diphcnyl-hexatu' (,roup amt Higher llomoUh^tics. 1,6- 
Diphenyl-hexadiene ; CH.CH.4.('H2.CH : ( IK'JIj, in.}). S2\ is 

funned, boich s an isomeric liqyy hydrocarbon, by the action of 
upon cf^namyl chloride C.H,GJjl» CH.( il.CL (B. . 43 , 172). Tetra- 
phenyl-hexatriene ( \5HXH ; CHUPT: 3) : Clf'gHj).,. yellDW 

lirisms, m.p. 159'. from diphenyf-ketone and cinnamylidene-acetn- 
jihenone (B. 42 , 4249). Hydro-cinnamoln ('.jH^ClI : ('H.CHfOlI). 
CH(OII).( II : ( HCjjH^, m.p. 154 . is obtaim’d. bt'sicies other products, 
by the reduction of cinnamic aldehyde with copper zinc in alcohol 

(ft. 32 , i2(/b). Dibenzoyl« 41 phenyl-biitadlene ; i ld!!' ( ), 

0 ^ i g 1 1 t K. I i . I . ( 4 M Xj 

m.p. 192', fnan benzile and acet«i-plu‘none, can be converted by.rcdiu - 
tion into tetr.iphrnyl-benzol and it^ derivatives (A. 302 , 195). 

Oxalyl-diaceto-phenone ( qH^COCHjCOCOfdljCOt .jllj. n).]i. iSo , 

is f(jrmt d in the condensation of two molecules of aceto-phenoue .uul 
oxalic ester with sodium aleoholate. Consult B. 28 , i2o('), for tin 
recUi<:tion-[)roducts of this tetraktitone. 

cu, oj-Diphenyl-diketo>hexane (( !,,( ()(' H2C 112)2. Dlphenyl-diketo- 
octane (( H|( 112)2. diphenyl-dlketo-nonane ((^-11,10. 
(.H 2 .( Hj.ClIoJif ilj. prepared from the chlorides of adipic and, 
sebacie arid, and azelaie. acid l»y me.ins of Ix-nzene ayd ahimiiiiuni 
chloride (B. 29, R. 1157 ). Clnnamyl^e-benzylidene-acetone C.^li;CH 
H ;CH.('(Kfl :( IK 'fl.Hj, m.p. ilw) '.isderivi'd from (u.cu-diplienvl- 
heptane. It is formed from cinnamylene-iu'etoue and benzaldehvdc 
(B. 29, bi 5 ). ('innamyicnt’-hcnzylidenc-acctom' : Clf.Cll : ( If' 

COCH CilC.Ifj. m.p. lob , is derived fr. )m ut, liplu'nyl-heptaiu'. 
It is formed frmn < innamylene-acetone^and m'uzaldehvde (B. 29, tus). 
DiphenyBIllUUliene, diphcnyl-oiUi-tctrene (\II 3 CH : ('II. ('ll : Cl 1 1 H • 

: Cl K^jH., rn.p. 225c with deconip<»sition, golden - ycll<a\ 

flakl's, m fofnied Inrsides dicinnamylidene - sueclnic anhydride 


rluj-M'dlrlhaio n.'.'.lK's, ..y 

tioij .of dnnarnie aldehyde with soilinm snccimtt^ by acetic anhydride 
( V 331, ih5). A stereo-isomeric (?) n'hik dipW’nyl-octa-tetrene, m P 
1244 is formed from cinnainiy aldehyrle, succinic ester, and sodium 
ethylate, bcsifh% other products (B. 34, 2190). Illumination couveits 
•the yellow ihto the white tiydrocarbon (B. 42, .5b5). 


brick-red needles, by 


M • • 

B. rqN4>i-NSKi) Nuclki. 

The condenkerkiiuclei dismissed in the following scctiott urr 

characterised ^ the Ucl that In them C atoms of the benzene nnc 
participate ip tne formatiem of other carboc.yclic /jngs. 
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Substances to which bicyclic formulae are attributed iiave 
already been mentioned. Compare', bicyclo-pentane, bicyclic ketone, 
carone, thiijone, pinene, camphene, tricycle^e, campjior, fenchone, 
etc. It should be noted tfiM ,the capacity of forming bicyclic 
combinations .in the hydro-aromatic substances is more varied 
than in the benzene derivatives ptO|)(jr, and U iKjt, confiaed to the 
1, 2-position. 


-I 5 <> 

'. . c— c— c. 

The bicyclic system 6f carone | \\c 7, representing the 

.321 

condensed ben«ene-trimcthylenefmg, and whose hypothetical hydrogen 
compound is called norcarane, lias been jjiad^ accessible, in a more 
geiieral synthetic manner, by heating diazo-acetic ester with benzene 
or its derivatives (Buchner, B. 33 , ^53 ; 34 , 982 ; 36 , 3502 ; 37 , 931) 


CH^CH— €tl 
Clt--=CH~CH 


N 

-j- !| ^CHCO,C,Hj 
N ” 


CH 

= ! i VHCOXJlc+N,. ' 

cif=:^rn-CH ‘ 


A 2 *-NorcaradIene- 7 -carboxylte ethyl titir, pscudo-pltcnyl-acelic ester. 

followed by ’ # 

A^.*-Norcaradlene - 7 - oarboxylie ethyt ester, pseudo - phenyl -acHic 
ester ('.jHaCHCOjCjIIj, i^ formed ifrom benzene and diazo-acetic (.‘Ster 
hy heating under pressure to 135^140^ The raw ester, b.p.j^ ioS\ 
partly ‘ converted into ^-cyclo-heptatrieno-carboxyUc ester, gives, 
with concentrated sulphuric licid, a red colour passing into iridigp blue. 
With ammonia we obtain tlse di^’stalline amide, m.p. I4I^ which on 
saponification with siilnhuric acid gives the oily, free acid. The latter 
with bromin^ gives a dibromide, m.p. i<>o ’ with (ItYomposition, and a 
tetrahromide, m.p. ‘235'^ with decomposition. ().\idati<m with per- 
mangartate is complicated. It results in ben/oic acid, o-. and p- 
phthalic acid, and ^iimeth^'g|-tricarbo.'cylic acid (splitting of the 
Wzciie ring). Ileatiftg uiSler pressure transposes the ester uijtsy 
p-cyclo-heptatriene*Yarb(Aylic ester, while boiling the ester c>r.,ainidc 
with alkalies produces a-cyclo-heptatflene-carbo.\ylic acitl (splitting of 
the trimet?liylcne ring between ^ and (>). Treatmrtit with concentrated 
siil^[)huric acid transjnises the amide into phenvl-acetamide CgHj.CIL 
fONHj, (Splitting of the trimethylene ring l)etwcen i and 
^ ^■•^■ 3 -Me(hyi-norcaradIene-carboxyllc ester, pseudo-tolyl-uectic et/cr 
• CHCOjCjHj, b.p.ji 122” -12b'', from toluol and diazo.-acetrc 
^‘sler. amide, m.p. 131'’, gives.on boiling with 30 per cent. sulpl|uric acid, 
IHolyl-acctic acid ; by prolonged shilling with aimnonia, inelhyl- 
^ynn'heptatrien<scarb?»cyli« cstff, m.p. 108 \ 

.f S“DlmethyI-nore*ra 4 lefle-carboxyllc ester, p$eudo~%yhl-acdic cskr 
6^4 ; CHCOjCjHj, b.p.jQ I25‘'-I35'’, from m-^yloi anX diazo- 
‘^^etic ester, amide, ip.p, 142*3 gives, witli sulphuric acid, 4, .i-dfimethyl- 

add (A. 2«, ^ ^ ' 

1.7 - Noroaraoe - dicarboxylio ester CDjCjUj.t J f, : CHCO 
•P iH 160°, frdtn, A*-,tetrahydru-bcnzo^ ester MriUwtliazniiicertc ester ; 
^ m.j). I53®,‘givtjs an anhydr^de^ tji.i). 87*. ' 

Benzo*Qor 4 Ar«diaiiaH»rknqrlio eater i * * • [ Ixp.^j 

* • CH«CHr-CH 

VOL..I1/Y ' _ jX ‘ 
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103°- 1^4^ from naphthalene with diazo-acetic ester. A( id, m.p. KX) ; 
amide, m.p. 217''. Oxidation pr*)duces carboxy-phenyl-trimethylene- 

dlcarboxylio acid y („rthcr di,- 

integrated to trimethylcne-tricarboxylic acid. In tliis eoiinertum 
some substauecs slioiild he men^giietC which are derived from ;i con- 
densed benzene and he])tamethyl ring, benzo-cyclo-heptane. 

Benzo-cyclo-heptanone { J|* >^ ”»• foniiui 

by eondensattf)!! of A-phenyl-viderie acid chloride by means (»f Al( I , 
its o.xinie, m.p.aoc) , gi^^s on reduction benzf)-a-amino-eyelo-hej)t.iiit , 
whnse^'hlorohydrate, on heating, dex'omi)oses into sal aininoni.n .iml 
benzo-cyolo-heptene - fdie latter is 

split 11 If by oxidation .to o-phenylene-butyro-carboxylic acid (C. ki.. ;, 
I. 5 <Sb, 8 S 2 ). 

Benzo-cyclo-heptadione 

kfti'iu -splitting of phthalyl-gintaric esters 

obtained by condensation fll’^phthalic ester and glufaric esti'r by iiu .uh 
of scHlinm .ileohohlte (H. 32 , 2227). 

^3enzo-cyclo-heptadlenone ^ P ^7 - f' l iii i 

fn»m Its die<irlK)xyIi<:. acid, m.p. 210 . Pile iliethyj r-ster, m.i>. <)s . i'' 
formed by enndensation of o-phthal-aldehyde with aretfuie-dirarbcxvln 
ester means of diethylamine. ^ 

-Homolngfii'so/ ^>t«:o-e\'i 7 o-/ic/)/</t/iVi#w^r«*formedl)y tlM'e<»ndeii-.iti"n 
of o-piillial-aldehydewitJi methyl-ethyl-ketone,diethyl-ketnne.dil)( ii/\ i- 
ketone, et<’., together with acyl-ltydrindvncs. SodinnP and alioliel 
rednee tl^m to the eorresponding beiizo-eyclo-ln ptanols (.\. 377 , i) 

Ot greater imp«;rtanee are the < (»mbinations of tlu' U n/eiu ini' 1 ' i 
with live-membered mKki,.and of be4«eue nuelei with ( ai h other 


CIC fll < H 

< ell C l! cifr— C C II 

1 ’i ll • I ii I 

(II ( (’ll (11 I ( ^ (H 

'(ii4(i, eif (^ 11,(11 

^ Iridcnc biucueiic 


(H (II 

( H (' « II 

I il • , 
(II ( ( Il 

(II (. H 

Na|»hll».»N 111 


(H CH til CH 

c — -(: tii 

> */ ' 

CH— C C Clf 

» '‘\ / 

CH* ( H 


(H^ (H ,( 11 

(if V I (• • 

I 11 ; 'i 

ciu <> t 

CH^'CH^ CH 


i H 

I 

CH 


*l*hcn.-inlhrer^ * Anthracene. 

Aftbough these condensed nuclei, as a rwle, continue to 
their aromatic cliaracter, they exhibit in thdr behaviour, in ^ 
mmiy V^th their peculiar structure, a series of wide ‘ 

the true b( u/a ne c-uinpouiids (sec Naphthalene). They an' ‘ ’ 

by suitable oxidations, pliAngcd, like the honiologues of 
benzene-carboxylic aeids. The parent hydrocaroons of these b 
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occur, like benzene, chiefly in coal-t;ir, from which they are obtained 
ill greater or lesser amount. Naplidialene is technically important ; 
this is especially true of anthracene, the hydrocarbon of alizarin. 


f. Indknk a,\d Hvdki.noene Group. 


a 

; cH/3 


y 

Indene 



Hydrindcnc. 


Indene has received its name from indol, because of its similarity 
to the latter in structure. By introducing NH into the methylene 
group of indene tiic formula of indol results. 

Indene is an oil, boiling at 178" ; its si)ecitic gravity is 

ro40 at 15°. It occurs, together with cumarone, to which it is very 
similar in its behaviour (B. 28 , ii.t), in that fraction of coal-tar boiling 
at I7()°“I82'^, and can l>e extracted from it by means of its ])icric acid 
(i( rivative (B. 23 , jzyl)). Very appreciable amounts of mdene are also 
present in the condensation products resulting from the chilling of 
illuminating gas (fU 28 , ijji). It can also l)e obtained by the dis- 
tillation of the calcium salt of synthetic iivdrindene-carboxvlic acid 

(H. 27 , R. 465). ; 

It is best formed by heating a-hydrindamine chloiadiydrate. 
Indene absorbs oxygen from the air and ])«>lymeiises to indene resin 
on standing, heating, or treatment with concentrated Mil])huric acid. 
It seems partly to be decom|)osed into truxcnc and hyilrindene (B. 33 , 
J257 ; 36 , ()4o). With chlorine and l>romine it combines to form 
diehloro- and dibromo-hydrindeiie. It also forms niiro^o-chlvridc and 
nilmHc like the terpenes (B. 28 , 1331). By tre.itment with sotlium 
and alcohol, indene is reduced t») hydrindeme .\t incandescent heat 
two molecules indene give up four II atoms to form chrysene. 

Ihc hydrogen atoms of Uic CUj group in mdene show a similar 
readivity to tlujse in cyclo-pentadicne. With oxalic ester it forms 
indeiic-oxalic ester, and with aldehydes, 1)V alk.dine condensation, iu- 

■ ' C CH, 

teusdy coloured hydrocarbonsderived from beuzo-fuivcue CM . 

Heating witli halogen alkyl and caustic alkali produces mono- and di- 
‘dkylated indenes. It is remarkable that tlu' ben/yl-indcne obtained 
hy reducing beiizylideiie-indcne with aluminium amalgam, which must 


be 


, , C CH.H.C, 

M’garded as on account of its condensation with 

beiizaldehyde, is identical with the a-benzyl-iiidene C,M»<. 

Vh .CH,C.H, 

j’lnamed by Ixmzylatiug indene. I'liere is therefore no isomerism 
’^'twn-n the a- and y-alkyl-indenes (A. 347 , 240). 

\Uth henzaldehyde. indene comiunes to o\y-lmn/,yl-iiuleue. which 
partly j)asses into benzylidene-iiidene ( : ( lit m p. 88 , yellow 
'^kes, and partly combines with the second moh'cule of ben/ahieiiyde 

Jxy*I>eMyl-beinylWane-lndene ( H(01i)( JId; m.p. 

d 5 , yellow crystals. Clnnamylldene-lndene (.'»Hj : CH.tJH : CIIC^Hj, 
^'•P- 190'’, yellowish«red needles. 
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Bz.-bromo-lndene C8H3Br(C2H4), b.p. 243°, is formed from hydrin- 
done and bromine {B. 26 , 2251). » It yields bromo-phthalic acid upon 
oxidatimi. 

Indone derivatives are obtained synthetically by the follow ihl; 
methods, which to some extent recall the syntheses of the jK ut.i- 
methylene componnds ; 

I. Benzene compounds, having the group CgHj.C.C.CO, si»lit ott 
water and condense to indene derivatives : (a) Nitro-a-alkyl-cinnaniK 
aUlehydes yield amido-/ 3 -alkyl-iiulenes (B. 22 , I'Sjo) ; 

NCj.f.H., 1 ’^“' C.CH, ► c.cn, 

Nitro-a-inethyl-cinnamo-aUlehycle Anudo-^-methyl-indcnc. 


Similarly, benzyl-acetone and benzyl-aceto-acetic ester vu M 
y-inethyl-iridene and y-methyl-indene-j 9 -carboxylic aciil (B. 20 , 1374 ; 
A. 247 , 157) when they are heated with sulphuric acid : 


ov t n, /C in, 

I, II, AH, -»e,li,< IH; 

i.\i/ \n, 

lUiu> I ■) M« th\ 1-m Uiic 


(KrUI, , C <11, 

< .M, \ 11.10, H- ,H.\ ( i ojl 

CM, ' c H, 

Bi iuyl-.ic<-tir .t( i'l M« th> 1 iii' !i iir i u h . . : 

• H. III. 


(h) Sub>tituted cinnamic acids yield indone derivatives wlien tli« \' 
are troatod with hot snljduiric acid, just as the hydro-cinnaini( n nS, 
alk\’li^fd in the nucleus and in tin* side chain, yield iiihydro-inii>>n<s 
C innamic and hydro-cinnains a(i<U themselves react with as littli 
readimss as c innainic ahlehyde (A. 247 , 140 ; B. 25 , 2093, 2i2(j) ; 




Iloco 

(Hr 


^( lir 


iJiProino-cumamic aci<l 


I )il>rotnoiiidoiu*. 


* .Hi 


>( l - 


( H, 

a- Phenyl hydro-ciimaniic acul 


/f-l'henyPhydriiidonc. 


2. rin* hydrindene derivatives have been obtaiiu'd in the -anx 
manner as tin* tetra- and pentaim*thylene derivatives : by tin* ai tion "1 
xylvh ne halides upon malonic ester and sodium alcoholaii* (B. 17 , u’3 

18 , 37 ‘N : 


( ,H. 


( H,Hr > / < 
fUjHr ’ \.( (),Ft 




\a. riie formation of ay-diketo-hy<lrindenes from p-i)htli.ih( < -td- 
and fatty-.i( ifi esters or ketones (A. 1 ^ 2 , 72 ; B. 27 , 104, K. 19) ‘ ' 
sponds to (he condensation of oxalic esters to ])entainethyhht 
derivatives ; 


^b. I he phthalide corniMmmls, of the formula C .H. , 

former! from phthalic anhydride and fatty acids, are 

s/xliiim alcoholates into tlie Sfxliutn df*rivatives of the isomeri< ‘iikc <» 

hydrindenes (Ik 26 , 954, 2576) ; 




CHBr 

O 



HK. 
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4a. The formation of (lihyclrindoncs by the distillation of salts of 
o-plienyleni'-diacctic .add and o-hydro-rinnamic acid (R. 26 , 222, 
R. 708) corresponds to the cyclic ketoiu* formation of flicarboxylic 
acids of the adij^ic arid series : 


/(’ll.COOH 
^ .( ()()!{ 


b^COOH 


H il ( oon 




( jf.; 

( M, 
cii; 
CO / 


CO; 

/Cii... 


4/;. ('orresj)onding to the cyclic aceto-acetic (‘ster condensation 
(p. a), we have the formation of iiydrindone-carl>o.\vlir esters by the 
a( tinii of Na or Na alcoholate uj)on the esters of o-i)lienyIene-diacetic 
acid or o-liydro-cinnam(j-carboxylic acid ; 


. . /( llj.CILCOOK 
^ "”‘\(0()l< 


CJlX . ' 'xu.cooit. 


Similarly, we obtain from the ()-j)henylene-diacetO'iiitiile, ))y means 
of sodium alcoholate, (i-cyano-^-imm'»-hydrindene (('. ipoS, I, 1274) ; 


■'."Cc 


, CH,C N 
HjC'N 


(41. C Nil 
\( if t'N 


y Ilydrindone derivatives are formed by alkaline comlen-'atioii 
from o-phthal-.ddehyde with methyl-ketones and nu‘thyl-ketone- 
c.ul)oxvhc acitls (A. 347, 112 ; 369, 2S7) : 




(HO 

(HO 


f( HjC'CK II3 


> ‘b’b' .pH 


(). Fhe formation of indene derivatives from najditlmlene deriva- 
tives is rather remarkable ; a six-meinbered boi/em' ring is rearranged 
Id a ling of live members -similar to the prodnetion of pentamethylcne 
dcii\atives from the ben/enes, «»r llnonme com])onnds from jdien- 
anlliracpiinone. Phis change occurs by the .iction of chlorine hypo- 
tlilorons acid upon the naplithols, naphtho-quinom s. amid<i-na]ihtliols, 
etc. Ihe fust itroduct consists of naphthalene keto-derivativ(S with 
ttiegroiij)s- (■(),('() -or CO. CC’lj ; these sust.im the decoinpo'.ition 
(H. 20 , iSqo ; 21, 27 U)). Phus, dichIoro-/^-naphtho-qunione vields 
di( hloioxv-indene-carboxvlic acid : 

COJI 


/:o CO 



nichloro/^-naplitho-quinom* 


C(OH)v 

V (11 

^cci 

nichl(Ho\v-indoiu' c.ub' i\\ lie aciil. 


/ Derivalivcs.—y (a)-Methyl-lndene b.p. 20b 

iDinu’d by methylating indene, and, syntheticallv, from lumzyl- 
aeetoiu'^ also from its carl>oxvhc acid bv splitting olf CO^. 

yH-Benzyl-lntteneC.U^ : CaHjCIfjC^n^. I).p.t 3 y-Dibenzyl- 
ndene f Vii : C3Hg(ClI,CJIj)j. 1114). <0'. boi/ylating indene. also 
b teduction of beiixyl-benzylidene-indene, m.p. 147 • '"'bh aluminium 
(A. 347, zhi). 1 , 2 , 3 -Trlphenyl-lndene, m.p. 145 (C. 1908 . 
* U4b). 1, 1 , 3-Trlphenyl-lndene, m.p. 145 ' (H 39, 1040 ). Bz.-amldo- 
P-methyl-, -ethyl-, -Uo-propyl-lndene, m.p. () 8 \ 8 «)\ 84 . 

. P-Nltro-lndene CJfj : CjHsNO,. m.p. 141 '', yellow irystals. from 
bitrosite by distillation with water vapour, /inc dust and 
bttcial acetic acid reduce it to /Sl-hydrindono-oximc (.\. 336, i). 
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/9-Indene-carboxylic acid ( .jHiCaHaCOOH, m.p. 222^-2yS^, fr^rn 
hydrindoiK'-carboxylic add \vith« bromine. y-Methyl-j3-indene-car- 
boxylic acid, m.p. 21)0''. from beiizyl-aceto-aeetic ester. 

IndenC'Oxalic ethyl ester ( ,,11, : (';,ll3.C()CO()( .,11^. m.p. S; ’, oran-^i 
red needb's, from indene-o.xalie ester ami sodium ethylate, givrs. dn 
reduction with aluminium amalgam, indene-oxy-acetlc ester CJI,: 
C3H3.CH(()H)C'()./ 2H5, 1>.1>.,3 172", whidi, by saponification and 
loss of water, gives benzo>fuIvene-carboxylic acid CgH, .C.,!!, 
CHCO2H, decomposing at orange flakes. The latter, on reduction, 
yields Indene-acetic acid ( ,. 11 , : C 3 H 3 .CH 2 C(). 2 H, m.p. qb’, whidi. on 
further coiuleiisation. passes into benzo-fulvene-carboxyllc acetic acid 
C\.H4 ; ( 3H(: rH('0.,M)CH.,CO.,II. m.i>. 245" with decomposition 

(A. 347, 275). 

y-Dichloro-a-oxy-indene-carboxylic acid, melting at 100 , 1. 

obtained from /^-diidiloro-naphtho-quinone. (dirornic acid o,\idis( - u 
to dichlorindone. It is changed to chlorindone-carboxylic acid win u 
digested with concentrated sulphuric acid (B. 28, K. 271)). 

a, ^-Diphenyi-indone A‘(c'db). garnet-red crvsIaN, 

melting at 151", is produced, together with triplu nyl-acrylic acid, win 11 
benzo-i)henone chloride is condensed with i)henyl-acetic ester. It 
yiehls triphenyl-propane upon rt'duction. It is decomposed intn 
a, ^-dipheuyl-vinyl-o-benzoic acid when fused with caustic iiot.isli. 
It can be recovered from this as well as from triphenyl-acrylic acid on 
heating with zinc chloride (B. 30, 1281). 

^-Phenyl-o-, ra-, and p-nltro-indone < (( pro, in ]> 

i.lOd 205’, and 215^ 217 ’, from <>-, m-, and p-nitro-j)henyl*u-pln nvl* 
cinnamic acid (('. iq«>o, II. 127b). 

Indone-/?-acetlc acid rjr,' ‘ Jj <•.( h,< (),h, m.p. qq’, from iilnuvl- 

itaconic acid with coiu'entrated sulphurii' acid, lemon-yellow jnisiib 
It is isomeris(‘d, by prolong<‘d action of mineral acids, to satni.itnl 
colourless lactone, m.p. 123' (H. 41, 3983). Similarly we (Tt.nn 
y-melhyl-y-phenyl-Indone-^-acetlc acid and y-phenyl-lndone-/^pro- 
plonic acid, m.p. 155 iby , and ib8 ' respectively, from methyl-pli' ii'-T 
itaconic acid, diphenyl-itaconic acid, ami a-methyl-yy-<lil)henvl-ita' 
conic acid. 

y-BromlndoneC.H, : ( ^BrllO, m.p. b.f , p, y-dichloro- and dibromo- 
indone (’uHi : CaBrjO, m.p. 90'" and 123 ’, are obtained synthetn an) 
from rnonobromo-dichloro- and dibromo-cinnamic acid (B. 32, -47/ ; 
33, 242b), Tlie ^-halogen atom is easily replaced by OH and Ml 
/3-chlor<H and ^-bromo-v-oxy-lndone, m.p. 114” and 119 ’ : 
indone, m.p, 105’ witn decomposition, is converted into <lil<‘ 
iiydrindcnc by MCI. A halogen atom also easily reacts with 
and acetic esters, etc., tlie resulting substances being feebly “''j 
but giving fine purple colours with alkalies, resembling cocIuih'^ 
(B. 31, 2079, 29{>3 ; 33, 2418. 2425 ; 35, 2938). j,^ 

Perchloiindone ni.p. 149'^ from . ,,,0- 

pentene derivative, hexachloroxy-cyclo-pentcne-carboxylic •»( a . 1.^ ^ 
duced by the splitting of liexarhloro-dikcto-cyclo-hexcne, by 'w*' 
with water, or scKlium acetate solution (A. 367, l). 
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Hydrindene Hydrindene C5FI4 : CjHg is an oil, boiling 

at It results when imlene is reduced with sodium and alcohol, 

por other methods, see R. 33 , 735 ; 34 , 1247 ^ ^ ii- 9‘^9- 

Dichloro-hydrindene is an.oil. Dibromo-hydrindene CgH 4 : C^UjRi o 
melts at .)4''. They yirld chlor- and bromoxy-hydrindenes, melting at 
I2()’ and IjT’, when digested with water. Ammonia converts the 
latter bodies, in the cold, into amido-oxy-hydrindene, melting at 133°, 
which nitrous acid transposes into y-dloxy-hydrindene, hvdrindene- 
i^lycol CeH4 ;T3H4(0H)2, melting at 90' (B. 26 , 1539 ; 32 , 30). 

Hydrlndene-/?-carboxyllc acid (\jlIj(TH 2 )XH.( ()J3. melting at 
130 ’, is- converted by distillation of its salts into indene, by bromine 
into iudeue-carboxviic acid, and is oxidise<l bv KMur), to o-carbo- 
plienyl-glyoxylic acid. It results when CO,^ is eliminated from 
hydrindene-/^-dlcarboxylIc acid, melting at 109'. The ester of the 
latter acid may be obtained syutheticallv from xylylene ))romide and 
malonic ester. 

/^-Aceto-hydrindene-carboxyiic ester < dipcn,)/ J is obtained 

from xylylene bromide ami acoto-aceti«’ ester. 

y-Methyl-hydrlndene-/9-carboxylic acid, m.p. So , see C. iqoi), 
1. I (>99. 

Hydrindene-/S-methyl-, ethyl-, and phenyl-ketones are formed in 
tilt' distillation (jf hydrindene-carboxylic aciii with l)en/,oic acid, 
propionic add, and acetic acid (IT 26 , 1539)- 

a-Hydrlndone, a-Indanone QHc ['IJ* 'R 41 and boying 

at 2.}.t\ is obtaineil in the tlry distillation of o-carhoiiytlro-( innamic 
acid a.; w<'li as from o-cyau-iiydro-a'innaum t“>t'‘r upon digesting with 
concentrated hvdrtx'hhtric acid. Tlu* f)ht'tty!'hydrtt:i>)h' im'lts at 131". 
Hie oxime, melting at i-g) . is changtai. bv leductiou, to a-itmido- 
hydrindene, hydrlndamine, melting at 220 . 

The chlorohydrate tlecompos('s almo>l (piautitatively into .\nU 1 
•iiid indene, on lieating. 

N'd converts it into a-oxy-hydr{fidnu\ melting at 3 j (R. 26 , K. 708). 
I’tio^pliorus pentachloride converts (i-l»vtlMmh>ue-o.\ime into hytlro- 
carbo-styril (Ihx'kmann’s transimsition) (R. 27 , l\. ^ 






( II, 

\nh o> ■ 


Hydrlndone-ailne : N.N iCglR. melting 105 . results from 
file action of hydrazin upon the oxime. Nitrous acid converts 
liydriiulone into Uo-nitroso-hydrindone ^ - xoii, melting 

^vitli decomposition at 210'. This phonyldivdra/.iii changes to a 
molting at 229'’. The latter is isomeric with the dihydiazone 
'^daiiied from a, y-diketo-hydrindeue. it yields j^-amido-a-hydrlndone 
^vhen it is reduced (B. 29 , 2(105, K. 8(19 ; ('. 1897, 1. 8(h)). 

Concentrated HjSOi produces ITvkmaiuTs tians])osilion, and forms 
I'wto-phthalamidic acid (C. 1907, I. 727). With hen/aldehydc (IT 34 , 
«-hydriudene gives a benzylidene compound : CHCyis, 

yellow crystals, m.p. 114”, also yieldiHl i>y a-bcn/.yl-t innamic acid, with 
^"in ('utrated sulphuric acid ; two molecules hydriudoue condense to 
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anhydro-bis-tiydiiiKlone C^H^O : CbH^, ni.p. 143”, which, on furtluM 
condens;\tion, gives the hydrocarbon truxcne (C^Hg)^ (C. 1894, II. 92 ; 
B. 31 , 720; 33,3085; 36,645). W ith o-phthal-aldehyde a-hydrindoni' 

condenses to iso-naphtho-fluorenone^^**^* Nco (A. 369 , 288). 

W'hen 0-, in-, and p-inetliyl-hydro-cinnainic acids are heateil tlicy 
yield 0-, m-, and p-methyl-a-hydrindones. The constitution of the 
iatter is deduced from their oxidation to tlie various inetliyl-o-plitlialu 
acids. Bz.-Chloro>, bromo-, lodo-, and nitro-hydrindones beliaw 
similarly (B. 25 , 2095). 

/ 3 -Methyl-a-hydrlndone, melting at i(>8- (ii mm.), and ) 9 -phenyl-a- 
hydrindone, melting at 78', are obtained from a-methyl- and phenvl- 
hydro-cinnamic acids. When its ethereal soluti(jn is shaken with 
caustic soda /^-phenyl-hydrindone is changed partly to j 3 -phenyl-oxy- 
hydrindone, melting at 129 , and in part by rupture of the ring into 
desoxy-benzoin-o-carboxylic .icid Cgilj(C().OII).(- H2.C()CgIlj (H. 26 , 
2095). y-Phenyl-a-hydrindone, melting at 78^. is prepared fiom 
p, ^-diphenyl-propionic acid (B. 26 , 2128). 

^jS-Dimethyl-a-hydrindone m.p. 45 , fium 

aa-dimethyl-^-phenyl-propionic acid chloride and AICI3, oV by niethy- 
lation of a-hydrindone by means of NaNH^ and (TI3I. On healing 
with NaXHj in benzene solution, it is split into the amideof au-dimetlu 1- 
) 9 -phenyl-propi<jnic acid. /^j 9 -DiethyEa-hydrlndone, m.p. 7’. b.j).,., 
138" (C, 1910, II. 39). 

Tetrachloro-a-hydrindoneCjHi : C3('l40, melting at 108 , is the addi- 
tion pro<luct of chlorine and dichlorindone. It is readily decoini)(»M(l 
by digestion with alcoholic sixlinrn hydrate into o-tiichIoro-vin\T 
benzoic acid. Chloro-dlbromo-hydrlndone-y-carboxyllc acid f 
[( jClBr^OfCOOH)], melting at 1713 is made from chloiindone-y-i ar- 
boxylic arid ami bromine. It is similarly deccnnposed into broiii'i- 
chloro-methyl(*ne-hom(j-phthalic acid. 

^-Nitro-a-hydrlndone no,, sulphur-yellow needles, 

m.p. 117'^ with deconfflfJillMiiji^s formed by condensation of o-plithal- 
aldehyrle with nitro-methane and siKlium ethylate (A. 377 , 15) 

/^-Hydiindone, ^-mdanonc (\H4(CH,)3(T), m.p. 61", b.p. 220 .-’^5 
with decomposition, is formed by the distillation f>f calcium o-pheiivleiie 
diacetate, and by heating hydrindene-glycol, or its momunethyl etliei, 
with sulphuric ai id, Hydrazone, m.p. 120“. Oxime, m.p. i.YS > 
by reduction, /^-anil 4 t>-hydrlndene (B. 26 , K. 709). Dl-lso-nltroso-p- 
hydiindone (\,H,[r(NOH)j,rOj, m.p. 233^ with decomposition. I 'k' 
the a-hydrindfjiie and the diketo-hydriiKlcne, the j3-hydrindone e.isib 
condenses to atihydro-bis-/3-hydrindone €*11^0 : ni.p. 

(B. 32 , 28). , ^ 

TetracblorcHj^-bydrindone C,H4 : CjCl/). m.p. 9<S '’, is formed 

action of bleaching - lime upon tetrachloro-2, 3-dikcto-tetrali>< i*’ 
naphthalin. Monobromo-, a, ^^Ibromo-, and tetrabromo-bydrindon , 
m.p, 91, 1 1 19 and 173'^, by bromination of j8-hydrindone in ben 
sr>lution. Tetrachloro- and tetrabrr»m»»-liydrindnne on hejdiug 
alkalies pass into phthalide-carl)oxylic acid (l>enzilic acid transj)osi i" 

(A. 334 , 346 : (9 1908, II. 1183). 
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^-Acetyl- and ^-benzoyl-a-hydrindone, m.p. 76° and 98'' (A. 347, 

1 12) ; a-hydrlndone-/3-oxalic acid, m p. 212^ (A. 369, 287). 

a.y-Diketo-hydrlndene CaH,(C())2CH2, molting with decomposition 
at 130°, is obtained from its carl^oxvlic acid (below). It consists of 
colonrU'ss needles, whir.li dissolve rcsidilv with a yellow colour in alkalies. 
The hydrogen atoms of the methvh*ne groups placed IxTween the two 
koto-groups have an aci<l nature. Phenyl-hvdra/.in converts it into 
a monohydrazonc, melting at 163 , and a diliydrazone C, 5114(0 : NNH 
uielting at 17U. I)ia/.o-benzcnc chloride converts the 
iiionohydrazone into a triketo-hydrindene f\,H,(C())oC : NNHCgH^, 
which is also prepared by the decomposition of hcnzal-diketo-hvdrindene 
(\,Hj(CO)2C'“CH('gi{5. a condensation jiroduct of benzaldehyde and 
(liketo-hydrindene. with phenyl-hydrazin. 

3 , 4-DIoxy-benzal-dlketo-hydrindene, melting at 257*^, and prepared 
by the condensation of proto-catechuic aldehvde and diketo-hydrindene, 
is a dye (B. 30 , 1185). 

With p-arnido-benzahlehydes, also, feebly b.isic dyes are obtained. 
o-.\inido-benzaldehyde yields th(‘ so-calh“d quinolene-phenylenc- 

ketone ^ C 34, 24 () 7 ). 

With orthoformic ester, indane-dione condenses to the compounds 
{\U^{a))f :(:UO}l and (',If,(('()2)(‘ : OH.ClIlOO,); ,H. With am- 
monia we obtain from this dibenzoylene-pyridin V!, v 

(C. 1903, H. 950). With el!io\y-inethylen(‘-.iceto-acetic ester (Vol. I.), 
iri(lane-(iione forms indane-dlone-raethenyl-aceto-acetic ester, m.}). 1 18 . 
which is condensed by concentrated alkali to 3-Oxy-dlphenylene- 
ketone-2-carboxyllc acid (('. loob. 1. 849). By heating diketo-hydrin- 
dene by itself or lx)iling with water, anhydro-bls-diketo-hydrindene- 
fdmlom: formed, yielding intensrly coloured 

metallic cotnpounds. Heated with aromatic amines, it gives, like 
eurulignone, beautiful blue dyes (B. 30 . 3137). Phenyl-hyilra/.in 
d'Hts it into two molecules diketo-hydrimh ne-dihv.lra/one pV. 277 , 3<>2 ; 
H. 34 , 32t)9). The anhydro-bis-diketo-hydrindene can undergo higiiei 
O'luhnsation (B. 31 , 2933 : 33 , 2433). 

/^-Methyl-dlketo-hydrindene P- ^"^3 . formed 

from its carboxylic acid. Its sodium com]>oimd gives, with methyl 
iodide, /I-dlmethyMiketo*hydrindene t alliiTO.)! (( H j).. /i-Phenyl- 
dlketo-hydrlndone, m.p. I 45 '\ from benzal-phthalide. Ihe jsu/fn- 
^^iphlludyl, m.p. al)ovo 350'’, violet needles, similarly obtained by trans- 
position.of ethiiic-diphthalyl, is now n’gardiHl as derived from a hydro- 
r:irl)on, naphthacene compouml of two n.iphthalene nuclei, and 

file structure ^oh -C 1 o 

dlketo-hydrlndone CJI«(C()),C(C2Hs),. b.p.,„ 143 - U3<>\ oxime, m.p. 

^13 . from benzene, diethyl-malonyl cliloritie. ami .Mils (A. 373 , 291). 

^•Dlchloro-dlketo-hydrlndene QHitCOjjTClj, m.p. 125 , In the 
of chlorine ujxni y-oxy-chlorindone. It is split up into o-phthaho 
^^'id by dilute soda (B. 21, 491, 2380). 

P“Brom6-dlketo-hydrlndane C,H«(GO),CHBr is itlentical with p- 
^ronio-y-oxy-imlone and is forme<l also from diket<uhydiindene-i'ai- 
''xylic ester by bromination and sap»)nilication. Boiling witli water 
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gives dibromo-dlketo-hydrin(leneCgH4(CO)2CBr2and finally trls-dlketo- 
hydrindene C5H4(C())._.C[CH(C())2li6H4)2 ; see also H. 33, 2433 ; 34, 

2145- 

Diketo-hydrindene-carboxylic ester C (CO)./ H.COOR. m j). 73 
78 fnan phthalio ester with acetic ester and Na alcoholate, is ('a^K 
converted into diketo-liv<hindene. Other derivatives, see H. 31, joS 1 ; 
M. 31, 62. 

j 8 -Acetyl and j 3 -benzoyl-diketo-hydrindene OK, m p 

no" and 108^, from phthalic ester with acetone and aceto-ph» none 
Easily split up by alkalies (B. 27, 104). 

Indacene is the name of a tricyclic combination of a benzene nui lm . 
with two cyclo-pentene nnch i. from m-xylylene-(.liaceto-aceti< e^ri t, 
with 80 per cent. H.,S04. w<‘ obtain dimethyl-in(lacene-carbo\yli( .n i.l 
t:o,H( ccOjH; from i)yro-m('llithic ester, amir 

ester, and Xa tetraketo-hvdrindacene-dicarboxylic ester COakCIIlt i i) , 

CeH2.(CO)2CH('OOR (B. 277()). 

Fluorene is a dibenzo-^cnUne rcMilting from the union of the penim* 
nucleus with two benzene nuclei. It will be considered in conjuie ii 11 
with chrvsctte-fiuorcne ami piccm-fluorene after the condensed nm Iri 
of the |)henanthrene grt>up -phenanthrene, chrysene, and piceiie, t > 
which the two first-named bodi<‘s are intimately related. 

II. i\AI»HTHAI.i:NK CiKOUP. 

(iarden (iHib) discovered naphthalene among the disiilhitinii 

products of coal-tar. It shows great similarity to benz.em', fn)in wlnrh 
it ilitfer^ in constitution by CiH^. lake benzene, it is prcMluced l»\ itn' 
action of intense heat upon various carbon compounds ; Iu ik a ii-' 
tjciurri iice in < oal-tar. Numerous dt'iivatives are obtained from it !i\ 
the r<‘placcment ‘4 its hydrogin atoms ; they are verv similai to tin 
benzene cornfioumls. Only tin* most important of them will 1" > iii 
sidere<l in the following sections. 

Conslitulion of the S aphthalenc Xtulvua. 

The behaviour of naphthalene is satisfactorily explained l'\ tin 
formula first suggest<“<l by Erlenmeyer, sen. (A. 137 , 34b) ; 

H II 

■■r Y 

h' a Jh 

H H 

It consists of two iM’iizene nuclei, having in common tu" ‘‘’'1'^' 
atornsm ( upying the ortho-|K)sition. (iraeix; (i8bf>) proved the ‘ 
m*ss of the h/rmula (A, 149 , 20). mo* 

Hm; oxidation of napthalcne to o-phthalic acid shows the l”'^ , 
of a benzene nucleus. Eurther, the oxidation cd dichloro-n il" 
quinone f ’^114 : C^CljOj also yields o-phtlialic acid. If. 
chloro-naptlnwjuinone is converted by PCI4 into tetrachloro-n u^^^ 
lene, this, ujKm oxidation, will InTome tetrachlor-o-phthalic Ju 
M'cond instance, therefore, the benzene nucleus, which in the ic ^ 
was unattacked, is now oxidised, A precisely similar inctlmi 
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monstration, to which reference has already been made, is as follows : 
Nitro-naphthalenc, obtained by niPation of naphthalene, yields nitro- 
o-phthalic acid ; whereas amido-naphthalenc, resulting from the re- 
duction of the |)receding iiitro-naphtlialene, yields o-phthalic acid : 



Nit.. 

coon 


1 1 

1 1 ^ 

— ! 1 : 

coon^Y 

1 ! 1 


NO, 

1 1 I 

i I i 


NO, 

j-^YCOOH 


Hence it follows that najdithalene must consist of two symmetri- 
cally condensed benzene nuclei, h'or other formula;, like the cenlml 
formula of Bambergt 1 , thi* f<»rmula of Armstrong, etc., coii'^ult B. 23 , 
P' 117. ^92 ; 24 , K. (>51, 72K : 


,\ /\ 


\y\ " 

liambcrger. 


!/ J.. \' 

Armstrong. 


Isomerisms of the Naphthalene Derivatives. -The isomerisms of the 
derivatives of naphthalene conditioned by tlii> formula agree with tlie 
facts. The substituents are designated according to the diagram : 


I I or 

w 

The replacement of an H atom in naphthalene can give rise to two 
i'^oMieric mono-derivatives, distinguishe<l as a- and ^-<lerivatives accortl- 

C 

mg as the substituent is adjacent to the cumplex ii common to 

lioth groups, or separated from it by a (TI gioup. The ])ositi(Uis i, d, 5, 
(<!,. (12, Ug, (tj on the one side, and 2. (>, ; /^2- W 

valent, Tii'bermann (A. 183 , 259) ami .Vtterlrerg (B. 9 , I7d<>) have 
adduced proof of the cNpjivalence of the four a-positions. The metluxi 
adopted is similar to that followed in demonstrating the equal value 
'>( the benzene hydrogen atoms. 

\Miether a substituent cKCupies the a- or /^-position is mainly de- 
brniined by its oxidation to a corresponding o-phthalic acid derivative. 
fl"is,if [i^ 2, 3j-nitro-phthalic acid is obtained from a-nitro-phthalene, 
the nitro-group must consequently lx* adjacent to the contact position 
the second benzene nucleus in naphthalene. I'he constitution of a- 
"^y-naphthalcne or a-naphthol is evident also from its synthesis by 
means of phenyl-iso-crotonic arid ('^Ils-CTl : (.'H.CHj.COOH. Be- 
^'d( s, only a-derivatives of naphthalene can be converted into quinoneS 
•'balogous to p-bciuo-quinone, as tlu'se alone possess a free H atom in 
lY'''l’osition with reference to the substituent. Phis latter circuin- 
^ also determines still other peculiarities in the behaviour of the 
•^^'bipounds of naphthalene — c.g. the power of the naphthols and 
baphthyian^jjjgg to unite with diazo-lxMlies, etc. 

I he di-substitution products of naphthalene, when the substituents 
‘ can exist in ten isomeric forms, which are di'signateil by 

or prepositions (B. 86, R. 533). In the following diagram the 


■/ ^ 
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double hexagon of naphthalin is replaced by two parallel lines, as 
was similarly done with ben/aan* : , 


R R R R It U KR 



I , J I , i i . \ « . ) I . ' • 1.7 ‘ ^ ^ ‘ . 

Ortho- MO.i I'ai.i- An.i l^.i Kata IVri- Amphi I’n, 


On the calculation of the isomciie possibilities of the naiihtli.ilm 
derivatives, sta* H. 33 , 2131. 

The position of the s\d>stitiients in the di-derivatives can very often 
be determined by the oxidation method, if thereby it can first bi‘ i- 
tained whether the substituents are in the sanu' nucleus {isuniu hiin 
or in different nuclei {luti'runucUar). Isonuclear substitution prodiiit- 
with adjacent substituents, show in general the same behavioiii a-, 
the ortho-substitution products of ben/aaie, inasmiuh .is tluy totii 
similar condensation jinxlm ts. However, a difference appears to exist 
between positions like 1,2 and 2,3. riius, only those amido-iiapli- 
thalenes manifest the ability to form naphtho-quinolin rings, in wIik h 
the [lyridtiie ring can att.ich itself to <1, C atoms. It must lu 
assumed that the double linkages in naphthahait* are not so easil\ dis- 
placed as in benzene. The beha\’iour of the i, .H- or peri-derivati\'es b 
remarkable. lake the o-di-derivatives, they exhibit a series of In t - lu- 
ring formations. 


Naphthalene-ring Formations. 

Naphthalene is pro<hiced by pyrogenic condensation from a s- rits 
of carbon conipoumls, like ethylene, acetylene, ether, etc. .Methods oi 
producing the naphth.ilerie mu lens by processes in which cue l»t ii/nu 
niK h us pre-exi>ts are more import. uit : 

I. A mixture of benzene and acetylene conducted through a min 
heateil to rediu'ss yields naphthalene {Hull. 7 , 3 '^^ 0 - 

Z. It is derived from phenyl-butylene f*IIi.f ^ **- 

and its dibromide, on leading their vapours over heated lime ; 

< n,- < H, CH ( M 

(4HC 1 i f-jll. 

( ft, ( FI (H ( H 

Similar reactions result in the formation of phenyl-<lihydro-na]>litli 'H 
arid from dihenzal-propionic acid with glacial acetic-sulphuric -a i< 
of phenyl-hrofno-tclrahydro-naphthoic acid from benzyl-phcii\ 

( rotonic a( id with Hr ; and of i-phenyl-trihromo-naphthalene l>v I '• 
bromination of diphenyl-diacetylene (A. 341 , 

3. HhenyHpropiolic acid, on heating with acetic anhy<lride 01 (it ^ 
ing with H(H I3, passr*s into the anhydri<le. while phenyl-pi'>P>‘*‘“^ ’ 
on heating to 200 ', h^rms the ester of i-phenyi-naphthalene-z. , ^ 
boxyltc acid This anhydride is also fornual l>y illumination of di x 
succinic anhydride m benzene solution ; 


( ( II < oofi 

< -( H ( (H)fl 

‘dt. 


( If < (<J 

(\\i/ 1 

C ^ ( o 

(\[U 





NAPHTHALENE GROUP 


653 

4. Xylylene bromide and sodium-acetylene-tetracarboxylic ester pro- 
duce tetrahydro-naphthalene-tetniC/irhoxylic ester, which, on saj)()ni- 
lication, yields tetrahydro-naidithalene-dicarboxylic acid, whose silver 
salt passes by distillation into naphthalene (Baeyer and Perkin, B. 17 , 
488 ; cp. formation of the tetramethylene and indenc rings) : 

CH,Br NaC(C,0,R), CH, ('(CO.H), 

+ 1 - fell/ ‘ i 

CH,Br NaC{COjR), CH, -C(COpt), 

5. o-Xylylene cyanide condenses in the ])resence of Na ethylate 
with oxalic ester and a-diketones to form naphthalene derivatives 
(B. 43 , 1300) : 

CHjCN , Rt)CU . ,, C(CN) ; CUH 

* * 'CH,CN R()(() ^ ‘ * C((;N);C:()H 

CH,CN 0( R C(CN) :CR 

* * Cn,CN (X R ^ " ‘ ( ((;N):CR 

(k What is further noteworthy i^ the formatiftn of (i-na])hthol from 
)»lienvl-iso-crotonic acid when heated (h'ittig and hadinann, B. 16 , 4^ ; 
A. 247 , 372 ; 265 , 2()3 ; 275 , 284 ; cp. formation of indeiie deriva- 
tives) : 

CH (’ll (iH^- (H 

i i 

(X’((.1H) ( H, '( (OH) CH 

I’lionyl-iso-crotunic aei<i a-Naphthol 

In .1 i)erfectly similar maimer 5-, (>•. and '■-ihhn>>-i-napht)u>h an (•i)taiiu‘d 
fii)ino-,wi-,and p-chloro-phcnyl-paraconic acids, i-an^Xj^-mcthyl-naphihoh 
froin a- and ^-methyUparaconic acids„ u-naphthol- pjneth\’l-ketone 

CH ' ('ii,C(.).CH;, 

(H. 26 , 545) from B-benzal-bnHltnic acid C,H., i 

OCiOH) - CH, 

and 2-i)henyl-i, 3-dioxv-naphthalene is luodiu ed when a, y-dijiheiivl- 
CH, —CO 

iiceto-acetic ester C,H, | is digt'sted with concen- 

KOCO~CHiC,H..) 

traled sulphuric acid (A. 296 , 14). 

Similarly, phenacetvl-malonic ester give> i. 3-diox\-naphthal('ne- 
^-carhoxylic ester (A. 298 , 374), and cinnamyhdene-hii)])uric acid, 
its decomposition pnxluct, cinnamyl-pvro-rac('inic acid, gives 

^ co(a)()H).cH “-"‘‘PlBhoic acid (B. 35 , }S\). 

7 - y-Phenyl-p-imin(hbulyro-niifilc conden>c> under the action of 

^niicciitratcd H,S04 to i, 3-diamido-iiaphthalene (('. 1909 I, 857) : 

,CH,-C:NH CH C Ml, 

t |H, I > ( ,H,v [ 

CN— -CH, \’(NH,);CH 

Similarly, we get from y-plienyl-y-imiuo-tj-^yano-butyric ester 

I. 4-diamido-naph(haleue-2-c.nbo.\yhc ester, 

'*'^^1, horn the imino-nitriles obtained bv the conden>ati»»n of o-tolu- 

niir i . . ( ( ; NHi.CHC.Hj 

I c with benzyl cyanide or cyauo-acetic ester ^ 

I, j-iliamido-i-phciiyl-iiapthaliii and 
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I, ^-diamido-naphtyialin-2-carboxvlic ester respectively (C. 1907, ! 
728 ; II. 68, 539. 2053). 

8. An interesting formation of a-naphtliylaminc consists in hoatniL; 
aniline with pyro-mncic acid and zinc chloride to 300*^ (B. 20, K. 221) ; 


CO,H.C-=Cll 

nh..c.h.+o<^,^4 „ - 

Aniline Pyro-mucic acid 


CH-CH 

I -fC(),-fU,0 

a-Naphthylamine. 


a-Naphthylamine is similarly formed on heating aniline liydid 
chloride with mannitol under pressure. 

9. Two molecules of styroleiie alcohol or i)henyl-glycol can he t ( ii 
densed by dilute H2S()4 to j 9 -phenyl-naphthalene (A. 240 , 137) : 


CH(OH).CH,(OH) 


CH 

C'.Hr; I d-BhO. 

Nl'H-C.C.Hj 


Phenyl-acetaldehyde is an intermediate product. 

10. The formation of a naphthalene derivative in the oxid.itiM 
of bromo-proto-catechuic acid with nitric acid is peculiar. I'heit 1 
prrKluccd thereby a dibromo-^-nai)htlH>quinonc-carboxyli( k ! 
(A. 293 , 120) : 

CO— PO 

2CO(^H.C*H,Br(Ori), ► COOH.C,H,BrC | 

^CH -CBr. 


Decompositions of the Naphthaiene Ring. 


Naphthalene an<l most of its derivatives are converted l)y eut ie« in 
o.vidants into o-])hthalic acid and substituted o-i)hthalic ac ids with dt- 
struction of one benzene nucleus. The oxidation is mad(* easier b\ tin 
intr<Kluction of an amido-grotip into the nucleus which is to be oxidi 1 d. 
Najihthols and their derivatives are decomposed by heating NMt>> 
alkalies, and oxidising metallic oxUUts to form phthalic and In ii/oi' 
acitls {C. 1903, I. 1106). 

In many instances it has been possible, by nuKlerating the oxidi'^111,^: 
acti(m, to arrest the intermediate products of this reaction, or even tla 
primary prrxlucts in the breaking-down of the ring. 

I. Decomposition by Mild Oxidation. — (a) Potassium perinang *'' *^' 
oxidises naphthalene to phthalic acid and phenyDglyoxyl-o-ciirhuw'^'^ 
acid (B. 28 , K. .p/)) : 


CH ~CH 

1 

(H CH 
Naphthalene 


CO.COOB 

. C,B.< 

CUOH 

Phcnybglyoxyl-o-carboxylic acid 


{h) a- and ^-Naphthols, oxidised with an alkaline penn;nig'‘'“*‘ 
solution, also yield o-carlK)-phcnyl-glyoxylic acid. j 3 -Naphtli"l wi | 
most careful oxidation becomes o-cinnamo-carboxylic acid, along 


other prfxlurts (M, 10 . 115). ^ 

Besides thes4‘ reactions we have the decomposition of M)diuin-nni"^ 
/3-naphthol by heating to 250", fc»rming o<yano-cinnamic at id 


c,n, 


CM -con 

CM-('M 

^NapbtlMt 


C.M. ( C.H,{ ^ <NO).tON. CM, I 

•»(4I r.<!H ‘UH— CH 


o>Cii»Mnio-c«rbnsyUc Nitru*o-/l*fi«pbthol 

•ckl. 


CM Cn 
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In the oxidation of a-nitro-naj)hthalene with potassium perinan- 
ganate products ai)pear which, in the, process f)f reduction, yield, among 
other things, isatin-carhoxylic acid 

1(141). Naphthalic acid becomes phcnyl-glyoxyl-dicarboxylic acid. 

{c) The decomposition of hydrogenised naphtlialcne derivatives 
(K ctirs with special rt'adincss ; thus, permanganate changes dihydro- 
^’-naphthol into diliydro-isoHumarin-carboxylic acid, while potassium 
hifhromatc oxidises tetrahydro-naphthylene-glycol, in the cold, to 
phcnyknc-o-diacctic acid (IL 28 , 1833) • 

CHj (11 

I ^ 

CH CH C()(J COUH 

Uihyclro'^-naphthol Dihvdro-iso-cuniariii-carboxyhc acid. 

CH,--CHOH CHiCOOlI 

c.H.v; I r.H, 

t'H, ( llj.COOll 

Tctrahydro-naplilhylcne-glycol o-idicin Iciu' (luiccUc acid. 

Potassium permanganate oxidisi's ac-tetrahydro-naphthylamine to 
o-lixdr(H'innamo-carboxyltc acid ; ar-tetr<ihydro-naphthyl.uniue, how- 
('\ t r, liecause of the oxidation of its amidinl benzene nucleus, is changed 
tu adipic acid together with oxalic acid (B. 22, /(>;) : 


CJL 


CH(NH,)-CI1, 


CH, (11, 

at - I'etraliydro-naphthylanunc 

C H, - ( H, 

NH,,C.H,V.. I - - 

^cn, CH, 

ar- rctraliytlro-iiaphthylaiiunc 


COOH C(H)1I 
- C.H. i 

( H, - CIL 

u-Cart>o!\ydio cinnainic acid. 
H()(H HOOC.C IL -( H.; 

*■ f ! 

HooC Hchk.(1L-(H, 

( i.xalic at id .\<iipK atui. 


2. Decomposition by Simultaneous Chlorination and Oxidation.— 
Hk’ ring-decompositions, produced by the action of chlorine or hypo- 
(liloruus add upon jS-naiiUtho-cpiinone and its deri\ ati\ es. are very 
numerous. They prcM'eed on lines analogous to the benzene-ring de- 
roinpositioiis. Two groups may be distinguished in tliese changes : 
cither the naphthalene ring first resolves itself into an indene ring, 
which .subsequently by dccom|)Osition is ('onverted inti' ti-di-derivatives 
of hen/.ene, as in the case of dichltwo-naphtho-quinoue (see below), or the 
hreak-down proceeds without the intermediate formation of indene, 
in the case of jS-naphtho-rjuinone or nitro-/^-naphtho-quinone (see 
’clow) (Zincke, H. 27 , 2753, etc.). Examples : {a) ) 3 -Naphtho-quinone, 
uy the action of hypochlorous acid, Ix'comes dioxy-diketo-tetrahydro- 
uaphthalciic, which by the decomposition of the ring changes to the 
uictone of o-phcnyl-glycerol-carboxylic acid (B. 25 , 3590) : 


(:()-,C() CO O) 1:0 -0 I'OOH 

1 > C'JLv I ^ \t 

( H (dd \.HOH ( HOH ( HOH CH 

f* t^’i'pldho quinonc Dioxy-dikplo-totrahydro- »i Phenyl Klycerol-car- 

naphthalcnc Isixylic acui lactone. 


ip) With chlorine, nitro-jS-uaphtho-quinone lirst forms a chlorine 
edition product, which by ring-decomposition readily passes into 
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o-(a, j 3 -dichIoio-nitro-ethyl)-benzoyl-fonnic acid. Chromic acid i).\iiliM 
the latter, with loss of hydrochloric acid and carbon dioxide, to nitio- 
chloro-inethyl-phthalide, which can be directly formed by treating nitio^ 
quinoiic with chlorine an<l water (B. 25 , R. y^ 2 ) : 

CO AO iO (.() COAOOn ' 

C,H, ►C.H* ' — ^c.n, — >C,M, ' 

NIICIAIINO, AlRlAMLlNO, AM <lKlN(i, 

Nitro-^ iiaphtho- Chlorine adthtion o-{<i. ^ I>i( hloro iutm ethyl)- Nitio < hloro mi'tln ' 

quinone l>rrHliKA‘ ben/.oyl-foriim- ari<l phthalnle. 


(c) Alkalies rearrange 3,4-dichloro-^-naphtho-quinone to dichloi o w - 
indene-carboxylic acid. The latter can be dectanposed (i) by changing 
it to dichloriiidone with ('rOa, and tetrachloro-hydrindone, the cliloi iiir 
addition product, when acted upon with alcoholic soda, becomes n-tii- 
chlorg-vinyl-l)enzoic acid ; or (2) if the acid be heated to 100 - 1 10 with 
oil of vitriol it is convertt'd into /3-chlorindone-y-carbo.\ylic acid. Hu 
bromine addition product t)f the latter acid is decomposed by alkalu s 
with the formation of a-chloro-bromo-methylene-horno-phthalic u id 
(B. 28 , R. 279) : 


CO . CO 

t.ll, 

t Cl A'l I 
1 >!■ h'. 'ro n iph- 
tho qiiiiiocie 


, < .OH;. I ' ',11 


t to 

tt-1 

< ( I 

Ih' hlonii'lon.- 


< ( ( 'Oil 


♦ l.ll.i AAl, 


IVti I < hloro hy- 
anielone 

< Hr t OOH 



l I u 'll 

1 . t .M,C 

1 ( . i_ 

o-Tn. Iiloi., .w; ,: 
lHnf-,1. ... 1 1 

, , .. ,H 

t .H, ' 

( ( ">H 


Oi. hlor ox V la .•! i hlomi l-.ne I )il>ioiuo c hloro ilu liiii Hi onio . hi. • 

^ ..irH.wlt- I'll «/..iiU.xv'i. e 111 .lour y.r.«rl>'>xvlii .i< i 1 h-.nio [.iith ,!: 


(ii) 2, pDioxy-naphth.dm (i) yiehl^ umler the action <»f tlil'Hiii' 
t(‘tra( hloro-2, p(hketo-tetrahv<lrt»-n.iphthalin (2), widt h i^x tDiuntid 
by bleaching'hme into tetrat hloro-/^-liydrintlone { ]) ; the latter i-' 

U|) by alkalies t*) phthahd*'-ear boxylit: at id (4), and by i tiin t iiti iti d 
HNO3 tt) phthalonic acid (5) (.\. 334 , 442) : 


(0 




( n ; COM 
( H : (OW 


U) 


(.(I, ( ( > 

( ( 1 , Co 


(0 

.c.iu 


cci, 
( ( 1, 


(») 


^(■Jld 






cn (0,11 

(■()>" 

(■( )( OOli 
(A )( )II 


\ transftjrmation t»f the na|)hthalin nut lens into the iiidnu 
nut lens has alstj b<‘en effet ted l)y the litjuid nitrous acid iqiDU u-iMplidi '- 
tpunctiie ; till-, hrst fttriU'. tliketo-hydrindene-nitn>sito*, widt h, "ii • ikI” 
treatment with water, passes intt) a, y-diketo-hydrirulene (B- 33 , sd i) 


C.H, 


( () 
CO 


( n 

cii 






.p Wlien percHloro-naphthalene is heated witli SbCljtit jS" 
it is resolved into perchloro-ben/ene, tetrachlorti-methane, and 

chloro-ethane (B. 9 , i.jHb) : 




dV b f 


( < I, 


<(l, 

(Icia ' 


, ( f I C (4 

( < i ^ <' c:i " ' ' ' j , 

I 'cre hit »r<> naphthalene. 

5. Decomposition by Reduction in Alkaline Solution.r 
composition analogous of that of salicylic acid (p. 49) 


_A link-'*''' 
that 
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gone by z, i- and z, ^-oxy-naphtlioic acids (p. (>79) when their alcoliolic 
solutions are acted upon by metallic sodium (A. 286 , 2b8) : 

X(COOH) : COft ClI. rooFl 

C,H/ I UJOIl ^ I 

( II I COOIf C-^CH ' 

( IL (H, 

i ()xy-i-nai)hth()ic arid <j Pliruylrnr acrt()-])iY)])ioni( i-Oxy-j-naphthoic acid. 

<u id 


6. Naphthalene-<iisulphoiiic acids, naphthvlamine- and naphthol- 
siilphonic acids, containing the substituents in the i, 3-positioii, sustain 
a remarkable decomposition into o-toluic acid when they are fused with 
caustic potash (IV 28 , R. j()4) ; 

C(SUtH):(:H ,(113 

*\(:h YT-rCfSOjH) ■ 

Naphthalcne-i- V clisulphoiiic arid o-Toluic acid. 




m-Cresol [Ch. /. i8()5, Xo. .|S) is '^imilarly produced on fusing 1, 3, 6- 
anil I, 3, S-naj)hthalcne-trisulphonic acuU with caustic jiotash. 

Naphthalene melting at jiy and lioiling at 21.S , occurs in coal- 
tar, and is obtained by ('rvstalhsation from that ixuiion boiling from 
180 -300 . It is^mrilicd by distillation witii steam and sublimation. 
It dissolves with diflicultv in cold alcohol, readily in hot alcohol and in 
etlu'r, It crystallises and sul>liim> in shining j)l.ites. It is charac- 
terised by its great volatility and possesses a peculiar odour. It forms 
a cryst.illine comjiound f ,(,IIsd filI.>(.XOd;^.()lI with picric acid, which 
melts at 149’ (Frit/.sche, J, 1857 , .130). m- and p-l)initro-ben/.ene, tri- 
iiitro-beii/.ene, trinitro-tolueiie. et«'.. form similar double com])oiind< 
N.iplithalene is applied t(‘chnically m the prejiaration of plithalic 
iicid and dye-substaiices. It is also used m c.irburettmg water-gas. It 
is employed for itch, moths, etc., bec.iiwe of its strong antiseptic pro- 
perties and its stupefying etfect upon the lower .mimals. 

As n.iplithalene h.is un->alur.»ted linkages it will, under fayourable 
‘iinditions. take up h\'drog<‘n and chloriiu' ; the compouiuls thus pro- 
'luceil will be discussed m conjunction with other hydro-naphtlialene 
deriv.itivi-s at the conclusion of the n.ijdith.ikne gioup. Xaphthalene, 
'ike l)en/.cne, is chlorinated, mtr.ited. and sulphon.ited by halogen. 
'^uri( .u id, and sulphuric .icid. 

Naphthalene Horaologues. The uu thyl.ited naphth.denes are pre- 
'''■nt III coal-tar. Alkylic naj)hthaleiu-s .d-'O lasult frum the bromo- 
'^<M‘lilh.ilenes by tin* a(’tion <4 allvyl"gens and siulmm. and from naph- 
th.ileiie by means of alkyl loduh’S or bromides .md AK !., : 


'1 Methyl-nAphtbalin . 

('loH. a a Hj 

Mp. 

Bp. 

-■JO '-2^3 

/^Methyl-naphthftUn . 


- U’ -s 


‘ I Dimethyl-iuphthaUn 

^ JoR*' 1 . 1 ■ p 1 J j) ; 

iujuid 


Ethyl-naphthalln 



2.SvS" 

/f'Ethyl-naphthalin 




Propyi.ngphthaUn . 

u (i np,( If, 

liquid 

■ -^ 71 ’ 

^ Propyi-naphthalin . 


278" 

« Butyl-naphthilin . 

( lol I 1 Ijljl If., 


282'* 

P n Butyl-niphthalln 



284'' 

1 
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<(-l80-butyl-naphthalin 
/Mso-butyl-naphthalin 
a-Phenyl-naphthalin . 
/i-Phenyl-naphthalin . 


^ 10^ ^ 1 ^ GG ■ 

c,,n,-/;-cn/ ii(i 1I3), 

^ 10^ G'/^'^ G 


M.p. 

B.p. 

licpiid 

137 ’ (I I nun 


1 12 ( (> inin 


3-3 ’ 

U)2' 

317 ■ 


a- and f^-PJunyl-naphthaU'ues liavt- bfcii prepared by the a( tioi; 
of dia/u-benzene chloride upon nai)luh.ilene in the i)resenct‘ of Al^( 1,. 

Similarly, nitro-phmyl-naphthalt'nc, melting i\t 129 , is (dUained Ik ik 
sodium nitro-pheiiyl-nitr»>samine with n.iplithaleiie ( 1 C 29 , l()8). 

^-Phenyl-naphthalene ir> also fornu-<l on (H>nducting the vapour- nt 
bromobenzene and naphthah iie through lubes lu atetl to redm sn ; old 
in the condensation of two molecules of phenyl-glycol (H. 26 , iioj, 
1748), and in the distillation of /iJ-phenyl-hydroxy-a-naphtho-tpiiih.iK 
with zinc dust (A. 296 , 28). I he constitution of the two isoint rn 
phenyl-naphthalenes can bt* deducetl from tlieir oxidation jimdiK i- 
a-phenyl-naphthalene yields o-beiizoyl-lienzuic acid, whereas /^-plu n\ 1- 
naphthaleiie yields pheiiyl-a-naphtho-quinone : 

c ll.- t il i t>()II ( II t il t o- ( 11 

"MCJG) CH *\t()(,H, * CH f.t'dij ’ *\t:() (,(J1 

O- Phenyl naphtha- o-lienzoyl- /M’lunyl- Phenyl a-n.iphtl.i 

lent- ben/ou acnl n«J4>hthalen(' <[\nnom 


(Jlij n - nuphthalins.- a-Vinyl - naphthaltn ( ,„H7.C11 : CIL, l i ,, 
IJ7 , fr</m a-nai>hlhyl-inagn«sium bromuh* and acetaldehyile. a-Alyl- 
naphthalin ( j,,!!,.! If^.CIi ; Cli^, b.p. 2b<» . from allvl bromidt nid 
a-n.iphthyl-magne-ium bnanide. On heating with alct»holic K '>11 11 
i> tran>i)o>( d into tlie i-onu ru a-propenyl-naphthalin 11. II 

( H3, b.j).,() I j.h , whuh i.-> abo f(»imrd lr«»m a-naphthaldehydr, pi - 
pionic anhydride, an<l Na propionate (( . 181)7, 11 . 800; 1908, 11 . i;; d> 
a- and /j-i 50 >propenyl-naphthalin C,„H. ( (: ( ll^, a- b.]).. i. s 
fi- m.p. 45 47 . b.p. 7 I p) , air fount «l fi<*in a- and /:i-naphlhyl-iii' 1 1'\ i- 

ketone with ( HjMgl ; tin* /:i-< <>mponnd tliii t t, and the a-< oiiii-. uiul 
by way id a-naj>hthyl-duiitthyl-« ail>inol with acetit anliydridt (< i'^ 1 

I.' 1321), 

Substituted Naphthalenes. 

I. lliilo^iH l>(riviiiiv(s. TlitM- .tie fornitd (l) by the diKiI ’ll’ 
-titution of the hytlrogtn atmiis by li.dogt n-. ; (2) by the upla' • im iit 
of NMj grouj)N in arnido-napiith.denes by halogens, following ('H'"" 
reat titjii (p. b« ) ; (3) by the n pl.tt t ment t>f Oil a-, well as ol 
N(G goaipt- in oxy-, mtr<>-, m -ulpluotlerivativt > of naplitlMl' "" 
lu ating them with l’( If,. I In latter K attuMi i> useful for d< tt 1 niHUiis' 
positions in naphtlialene- and naiihthttl-sulphunc at itls. 

The uriitjn of the haltageii attnns, yjul also that of the otln i ’■ 
stituerits, like SO3H (rp. FT 26 , 3028), in naphthalem tleiivaii''^ 

are, as a rule, less stable ttian in tlie ( <n responding benzene thnv 
Fluoro-naphthalenes : the a-fonn la>ils at 21b , tin ft- na ip 

at 59" and boHs at 213 . ,1 

Chloro-napMbaienes I • ‘d -^'*3 - "**'*' ‘ /o 

melts at 5b and boils at 2<>5 . a-C lil(»ro-naphthalene is iiroduc t 
in rhlorinating boiling naphthalene ; further, (2) by action "f 
potash upon naphthalene dichloridc ; (3) from naphthaleiie-a-^|ilp 
acid and PClj ; (4) from a-anudo-naphthaleiie. )8-Chloio-iiapl'l ‘ 
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is prepared from ^-amido-iiaphthaleiie or from j 3 -uaphthol. Dichloro- 
naphthalenes Hie tea pussibk* isomerides are known: 

1, 2- melts at 35 and boils at 281 ; i, 3- melts at Pi'’ and bfjils at 289 ; 
1, 4- melts at ()8'' and boils at 2<S7 ; 1, 5- melts at 107'' ; i, b- melts 
al 48 : 1,7- melts at b2 and boils at 28P" ; 1,8- melts at 83" ; 2, 3- 
inelts at I20 ; 2, P- melts at 135 and boils at 285 ; 2, 7- melts at 11.4^ 
(H. 24 , 3475. R. ^53. 704. 709 ; 26 , R. 53P). 

Trichloro-naphthalenes. — riurv are fourteen isomerides ; see 13 . 
29 , R. 227. 

Pentachloro-naphthalene UioUabl. nult^ at 168^. Perchloro- 
naphthalene Cjo('l„ melts at 203" and boils at 403 . 

Bromo-naphthalenes C,oll7Br ; the a-v.iriety melts at 5 and boils 
at 2793 while the ^-variety melts at 59 ' and boils at 282’. lodo-naph- 
thalenes CjyH,! : the a-body is an oil, boiling at 305' ; the /S-body 
un its at 34-5°. a-Iodo-iiai)hthalene is obtained by the introduction of 
iiKliiu* into a carlton bisulphide solution of meixairy dinaphthyl 
ll!4((‘,oH-)2. See H. 29 , 1408, for the bromo-iodo-naphthalenes, and 
b. 27 , 599, for the naphthyModo-chlorides and iodoso-naphthalenes. 

< oiiMili i 3 . 29 , 1573, for / 3 -iodo-naphthalene. lodo-naphthalene and 
iiaplithyl-phenyl-iodonium hydroxide, >ee 13 . 29 , 1573 ; 33 , (>92 : 
I()oi, U. 750. 

2. Mlro-naphtluilcncs. - a-Nitro-naphthalene c eonsisis 

el yellow needh s, melting at pi and lioihng at 304 . It is ])ia)- 
(liu a (I on treating najilithaleiie with nitric ai iil at the tmlinarv tempera- 
tun , W hen lieatcsl with PClj it viehU u-ehloro-naphtlialem'. ( hromic 
aenl oxidises it t(» e-iutro-phthalk: acid. / 3 -Nitro-naphthalene, melting 
at ;i) , 1?, derived from / 3 -nitro-naplithylamine i»v replacing the NHj 
Ki'Mij) by hydrogen, or. better, from / 3 -iha/o-nai)luhalene nitrite U,oH:N 
N.t ),N(), by mean> of ( u./) ( 13 . 20 , i.p) } ; 36,4157). li.insformation 
into .j, I- and 2, i-nuro>o-naplithol. >ee .V 355 , 2(io. Dilfereni dinllro- 
naphthalenes are obtained liy the nitration of naphthalene at high 
teiiipeiMtuies. CoiiMilt 13 . 29 , 1 243. 1521. for Uie Mp.uation of the I, 5- 
<uiil I, 8-eoinpomids. The (aunpound melts at 210 ; the i, 8- 

l/T) hody melts at 170 , .ind when healtal witli pv*las-iuin cyanide yields 
l"'t is>ium napliw-ixanunatc llu' two dmitro-naph- 

tlialeiiis^ when heated with Milphurie acid .uid redncing agent^. form 
or dioxy-n.iphtho-apunom’ (13 27 , K. 950). 1 , 3 -(y-) 

Oinitro-naphthalene, melting at 144 . is iduamed ironi amulo-di- 
'utin-ii.iphtlialeiie. .\t very low l(‘mpi'ratnres ( 50 to 33 ) nitric 

''"'I and n.iphthalene form various dimtro-n.ipluhalencs (P. 26 , K. 3P2). 
''Uii naphthalene or dinitro-iiaphthalenes are lioilisi lor some time 
^viili tummg nitric and sulphuric acid^H 28 , 307) tri- and letranltro- 
paphthalenes are produced. Fhesc explode i>arllv with \iolenco on 

'“MllUfr. 

A iirost) - nUphtluiUncs. - Mononltroso - naphthalene (■,^^H7.XO, 
"'^uiii^ at 89 and d(Tomposing at 134 . results from the action of 
l>romide upon mercury dinaphthvl. or l>v oxidation ot naplithyl- 
'^■''"•xvlamine with Ag/) or'PhOj ( 13 . 41 , 1937)- 
^’^‘I^fnitroso-naphthAlene is a powder exploding at 1209 ami IS 
'juiced a-naphtluMjuiiume-tlnaxmie is oxidi>ed witli rod pnis- 
U(i- U 2 -Dlnltroso-naphthalene, meltmg at 127 ( 13 . 19 , 

^ 434). is similarly formed from j 5 -naphUio-t|uinone-<iioxime. 
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4. Aviido-uaphthah'fies, Xaphthylamincs. — {a) Primary Anuncs 
— The n>iphthvl;iniiiies, in contrast to tlie anilines, are very easil\- 
obtaiiu'd by heating the (^xy-naphtnalenes or naplithols with aininoiiia- 
zinc chloride. 

They arc also formed by fusing naphthalene-sulplnnuc aci(G witli 
sodium amide. Naphthalene itself in the prcseiict* of i^henol at 
yields a-naphthylamine and i, 5-naphthylene-diamine (H. 39, 401 d 
T lu“ acid sulphurous acid esters of naphtholene and naphthol deri va- 
tives are transformed by treatment with ammonia in a(pieous solution 
into naphthylamines at temperatures as low as 100". This action is 
reversed by boiling with alk.iline bisulphite {J . pr. Ch. 2, 69, .p)) : 

NH, 

C,oH7.()SO.,Me C.olG.NH,. 

se'.HMc 


a-Naphthylamlne C,oH7-a-NTG. melting at 50 and boiling at v-e , 
results from the reduction of u-nitro-naphthalene, or on he.itini; 
a-iiaj)hthol with ZnCl.^ or ('a('l,r<iminoni.i to 250 , and is synthetii ill\ 
pru<luced when aniline and zinc chloriile an* heated with jn'ro-nnii r 
acid, ft crystallises in Hat luaslles, which are especially beiiutiful when 
they separate frt.nn aniline. It actpiires a red ('olmir on i‘\])osuit n 
the air, sul.>liincs readily, an<l possesses a ])nngent odour. In geun al, it 
behaves exactly like the pheiiylamines. 

Sodium in amyl alcohol rediu'es it to a-tetrahydro-naphthvhiiiiim 
It is fcxiilised to a*na])htho-{piinone when boileii with chroiiiii e fl 
Oxidi-iiig agents (< hromic a( i<l, ferric chloride, siha-r nitrate) pii 'lno 


an azure-bhn- pracipitate in the '■olutions of its salts : ow-napiitnyl 

upniHc' (\,3ll5,N() (A. 129, 255). 

In a-iniphthylainine derivatives the amulo-giouj) can be u pl.e'i 
l)y the hydroxyl group by treating with HjSOj and alkali (C, in " 

/ 3 -Naphthylamine, im-ltmg at 112 and boiling ;it 294 . result ii "i 
/ 3 -naphtliol and Zn( Ij-.iinmonia. It is (.dourless, and is not coloincilh 
ferric « blonde and the like, potassium perrnangan.ite oxidisr- il t 
phthaln a< id. /?- l etrahydro-naphthvl.imine is formed bv its re<iiiclioii 
Stcndury and Tfrliary Xaphthylamines. Naphthyl-alkyl. umiu- .n 
forniefl, analogous to the alkvl-aniliins, from the najilithylamiiii witi 
alkylog( ns, or upon heating the naphthylamine hydro< hlori'h ■ win 
alcoh<»ls. Also from tin- sulphurous esters «>f naplithols l>\ In.itiiit 
with alijdiatn amines. I lie /I-n.iiihthol, but imt the a-naphtli'il c-n i' 
rea< t in this wa) with aromatic amiiu s ( J. pr. Ch. 2, 70, .145 . 71 : t i.i; 

a-Naphthyl-methylamlne ( ,„ll7NH.( II3, boils at 21^^ : M-naphthyl 
ethylamlne boils at 30; ; ^-naphthyl-dimethylamlne C,,,!!; l/i'. 
melts at 4^ anrl boils at J05 (B. 13, 2053). 'Phe phenyl-naphthylanilne^ 
C jllji arc formed when the hydriK hlorides of a- nui 

naphthylamines are heated with aniline and zinc chloride. Gn lu atinf. 


the naphthylamines with zinc chloride or with IK 1 t<» i<^o lo'' • 
with a* and ^-naphthol, various dinaphthylamincs result, ji J 
Dlnaphthylamine i meltmg at 171 

at 47 C, occurs as a by-product in the technical manufacture " P 
naphthylamine. Heated to 150'’ with concentrated hydroddoiu 
it breaks down into /3-naphthylamine and ^-naphthol. llcateil ^ 
tmlphur it forms thio-dinaphthylamine NH(C,^HJ|S, corrcsponouiK 
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thio-dipluMiylaniinc. When sulphuric acid (8o jx-r cent.) acts u])on 
j3-naphthylamiiu' iu tlu* i)reseucc (d oxidising agents, two nai)hthalene 
nuclei unite and naphthidinc (CjyH^.Xll.p^ results (B. 25 , K. 949). 

The acid derivatives of the napiithylamines show great similarity to 
those of the anilines. The naphthyl-benzene sulphamides Cjyll^.XH. 
S02-^"6^^5 manifest a rather remarkable deportment, similar to that of 
the naphthols, in that they dissolve in the alkalies, and unite similarl\' 
with diazo-salts, etc. (B. 27 , J470). Consult B. 25 , K. 9, upon naphthyl- 
carbaralne-chlorethyl esters t ioH;.XlI.( ( )()( ., .11,(1 and their tram- 
j)()siti(jn products. See B. 29 , K. iS.t, for the a-naphthviamine de- 
rivatives of succinic, tartaric, and citric acids. 

Substituted \aphth\'lamiues.- naphthvlamines result by 

direct substitution, or by the action of ammonia upon substituted 
na])hlhols. 1, 2 - and 1 , 4-nitro-naphthylamines are formed bv the 
nitration of aceto-a-naphthylamine and its sub>e(}iient saponification. 
The I, .\-body melts at 191. It is oxulised to fi-najihtho-quinone. It 
forms u-nitro-na])hthalen«‘ by the elimination of the Xll.^ grou]), 
Boiling j)otassium hydroxidr* converts /i-nitro-nai)hthalene into 1.4-, 
nitro-naphthol (B. 19 , 79() ; 25 , K. 442). The i, 2-cew/i(>n;/^/ melts at 
1 144 and yields j 9 -nitro-naphlhalene and 2, i-nitro-na})hthol. 

l-NUro-2-naphthylamine, melting at 127 . foniu'd In- the nitration 
of aceto-/^-naphthylaniine and subsecpieiit >aj)(*nitication of tlu- acen - 
ih-rivative. Xitrous aci<l .ind .dcolml convert it into a-nitro-naiditlni- 
leiie. 2, 5 - and 2, 8-Nltro-naphthylamines (B. 25, 2(70) <ire prodiKa tl 
wlu'ii j^^-naphthylamine nitrate is intro<lucctl int(M'(<ncentr iled "iilidinrie 
acid. 

\aphthvlene niawiHes. - - I)iamido-}iaphthale>i('s:, uaphthyleue-dia- 
ifiiHes, are obtained by the ri'duction of dmitro- and nitro-amido- 
naphthaleiies. also bv tin- deconiixisition of amidti-a/.o-naphtliahnes, 
and when dioxy-naplithalenes and amid<'-o\v-iiapiith.denes ai i' lieated 

with ammonia (B. 21 , R. S p) ; 22 , l\. }2 ; 26 , iSS). 

1 he o-naj)hth\ Iene-dianum-s adapt tin mseh es like tin* i'-])hen\-lem - 
diamines to ('oiideiisition re.ietioii'', in th.it the\- form )iaphth(--d('n\\'- 
lives of heteroevelie riu;^s. To a certain degree the o-uaphtlndi ue-iiia- 
'nim s in this respci t resemble the l. 8- or />cM-compounds ye 0511. 

1, 2-Naphthylene-diam!ne, imdting at 0,^ . n obt.umd by reilnc- 
lion from /^-nitro-a-naphthvlamine ami /j-naiditln'-.pnnone-dioxiim', 
2 , 3-Naphthylene-dlamlne, melting at i<)i . is derived from 2, pdioxv- 
I'aplitlialeiie by (he action of ammonia at 240'. I'hese two bodies 
yield naphtho-azimides with nitrous .icid. afihydro-hA>c< with car- 
^^'>xylic acids, (luitwxalins with o-diket( nes. etc. (B. 25, 2714 ; 26, 
eXS ; 27, 7<)i), Perfectly similar h<‘(i‘ro-ring-form.itions are exhibittd 
'b' 1, 8- (perl-) naphthylene-diamine, melting at «>7 and ol)taincvl from 
b 8-diiiitro- or <S-dioxy-naphthalene ; however, it does not. in 
<*'iitiast to the o-diamines, condense with oxliketones. like phen- 
'^nihra-quinones, forming azines (B. 22, Soi). 

f > 2-Naphthylene-diamlne melts at qt) ’ ; has been obtained by luiclear 
^yidhesis by the action of concentrated njxm y-phciiyl-^-iinino- 

^’dyro-nitrile (B. 28 , 1954). i, \-{wy Sdiphihylene-diamifte derivatives 
derived from naphthyl.'unine-snlphonic acids, which contain Uic 
3H group in the meta-position with reference to Xll^, by the actum 
iuniues. 



662 


ORGANIC CHEMISTRY 


(C 4 )-Naphthylene-diamlne, nioltin^^ at 120'', nsults from the 1, 
duction of a-nitro-naphtliylaniiiio, and tin* da'omposition of d-amiili. 
azo-iiaplithaU‘iK“, by tin and livdiochloric arid. lo-rric' rhl<)ii(i( idii 
vorts it into a-nai)htho-ijninono, and l)U'arhin}.t-limt‘ changes ii i,: 
naplitlio-quiiionr dii ldoi inline. 

1 , 5 -Naphthylene-diamine, in.]). iNg , lias also been olitaimd ii n; 
a-naphth\Iamine, and i, U-nuphthylenc-diiimini', m.p. 7N , from a 
naphthylarniiu' bv fusing with XaNH.^ (IT 39 , ,>021). 

1 , 7-Naphthylene-diamine, m.p. 117 ; see lb 25 , 2(uS2. 2 , 6-Naph- 

thylene-diamine,m.]>. 2i<> ; see A. 323 , i 2 , 7-Naphthylene-dlamine. 

m.p. 159" {J. pr. Ch. 2. 69 , Sq). 

5. Piiizo- and Azo-compounds of Xap/ithultni’. By tlie .k tion , ; 
IlN02and \<iN( )., upon tin* salt^> of naphthvl.imines, dia/.o-i (anpi uii ! . 
an* obtained wliich, like tin* bt n/ene-tlia/.o-com])oiind>, form a/. ii\r - 
witfi anilines and phenoB. The dia/o-ami«lo-eoin])ounds pmb.ild 
formed cannot be isolated. But a- and ^j-nai>htlialeni’-dia/o!i!!:ii: 
( hloride ami aniline gi\ e d- and ^-naphthalin*diazo-amido-beiuol 
naphthyl-phenyi-tria/.eiie ( ; N m.p. Nf ami 

with decomposition. 'I'he a-bodv Inm aBo bi ( n obtained bv "i! -: 
methods (B. 40 , 2900). 

/^-Diazo-naphthalin-lmide, m p : s^et n>oS, 1 527 ( / /; < >i 
2 . 76, lb I) l-Nitro-2'diazo-naphthaiin-imide ( NO, j N„ 

1 1 7 , dt'C( anpo-es on heating with .dcohol nr glacial acrtie ai ml ini ' N 
and I. 2-dimtro>ti-naplithalrm- (('. 190S, 1 . 52b). 

/^-Dlazo-naphthalene acid, H-naphth\i-nitram\nc ( p)ll,-/b'-Mi » 
viehB on lramj)o>ition 2-ami<lo-i-nitro-naphtlialene (B. 30 , 120. ■ 

Azo-nuphthalcnes. The redncti*)!! of intro-najihth.ilenes t" ,1/ "W- 
and azo-naphthah ne^ i^ h '^s straightforward than in the ( .n. 0: bn 
nitro-ben/ol.s. u-Nitro-naphthah in- gi\ « s on indm lion with /im de t m 
neutral 'ointion n.'ij»fithvBhv<lro,\ylarnii;e and aa-azoxy-naphlhaleiie 
NjO a m.p. 127. 1 he laltrr on fnrtln 1 ndmt! ! 

ViehB rxa-azo-naphthalene, m.p. rqo , red needles (A. 321 , bn. 
/^/?-Azo-naphthalene, m.p. 20.S . i« d il.ike>, is form'd in ; : 

< lo‘b N 

dinaphtho-ortho-diazin and 2, 2-diamido-i. i-dmaplnto ^ 

b,„n, .N 

rrdm tion of /?-nitro-naphth.ilene (H. 36 , 415. 1). 
Benzol-azo-naphlhalene C,,,!!, Nj( m.p b^ . 
o-Toluene-azo-naphthalene C,,,!!, Nj ( dll, un its at 52 (B 26 , 1 1 
Naphthyl-azo-ac6tlc ester c,„lf,.Nj.( H(( (K’H3)( ()2R. melting at -n 
is formed from diazo-naphthaleiie cldoride and sodium ant"-"'’'* 
ester. Caustic potash changes it to naphthyBacetonc. and bv ll" •" '* 
decomposition it is resolved into naphthyl-azo-acctic acid (B. 24 , In m ’ 
d fi-Amldo-azo-naphthalene < ,ol 1 7 " 

( melting at 175'. is formed by adding 

(r mol.) tr; the aqueous solutirni of naphthyhirniin' bydi'H ' ^ 
(2 mol.) ; the diazo-ainitlo-naphthalene ’'1 

formed undergoes a molecular rearrangeinttnt. Tin and hydi"' ^ ^ 

acid resolve <i-amido-azo-naphthalene into a-nai)hthvhmi"" 

* (I, 4)-nat)htliylene-diamine, ’ X aphthalcnc red belongs to the j'' 
dyes and is produced when a-arnido-azo*naplithalene is hi a ei 
Na-n iphthylamine hydrfx hloride. 



NAPHTHAI.KXE GROUP 663 

j3-AmIdo-azo-naphthalene, from / 3 -niiphthvlaminc, melts at 156’ 
(H. 19 , 12S2). 

a-Naphthylaralne-azo-benzene-skilphonic acid C«H,{S03H),X2.CioH,. 
NH.,, from sulphaiiilic acid and na])lithv]aminehvdrorl]ioridc, is coloured 
orange by caustic potash and red by acids (test for nitrous acid). 

The o-azo-comixnmds of ^-na])hthvl-alphvlamines, like benzene- 
azo-^-naphthyl-phenylaraine < ^ oNidised form 

ammonium buses of the pscudo-uzimidc '^roup, and when heatcxl they 
s])lit off aniline, forming nuphtho-phenuzines (.\. 28 , 328) ; 

N ; N I ,H, U N. N :N.( ,H, N 

( , II,' *■' ,.11. 'Nt .U. ; ( ,,U.' - 

NU'.U, N N 

110 t,H, 

(.’uiupare further H, 18 , 3132 : 20 , nt); : 24 , K. 7(15 for the con- 
stitution of the products resulting from tin- action of diazo-salts upon 
/^-naiithylamines, whi<'h aia* scjinctimes \ iewe<l as /Tcjuinone deri\ atives, 

0, livdruzin Derivatives of Saphihalenc. Hydrazo - naphthalene 
( uu'lting at 275\ i'orresp..nds to hvdrazo-benzene. 

It IS formed on boiling a/o-naphthah-iie with alcoholic sodium hydroxide 
,111(1 zinc dust. When digestt-d with hydrochloric acid it changes to the 
hoineric naphthldln or diamido-dinaphthvl and i. i-diamido-2, 2-di- 
ii.iplithvl or dinaphthvlin (H. 38 , ; (^d-hydrazo-naphthalin, m.p. 

1 |i .is transj)o>ed into J. 2 -diumid(>-\ . i-dniuphthyl by both acids and 
alkalies (cp. bcuizidin tr.insp(»sition). 

Naphthyl-hydrazins C,,,!!- NH.Nll., arc (hrued from the diazo- 
t liloridcs of the two naphtliylamines by the ac tion of stannous chloride 
and liydrochloric acid (P. 19 , K. 3031. I he d-compound melts at 117 . 

t!ic /^-modification at 123 . I'hey unite with the aldt'hydcs ami ketonc'^i 
feiiuiiig hydrazones ; these* form napluhindol coinpoumis by coiulensa- 
tieii, and manifest throughout the tendency to form deri\’atiyes and 
li' teio-ring formations similar to tliose* shown by the pluaiyl-hydrazins 
(11. 19, R. 8^1 ; 22, R, (>72). On /^-naplitiuTliydrazones of sugars, see 
Ik 35, 18.41. 2, 3-NaphthyIene-dlhydrazin t 

'll 1'. 15() ’, see H. 38 , 2<>f> : /. pr. ( h. 2. 76 , J'Pv 

7. Sulphottie .Icn/.s-.' On digesting naiththaleiic with sulphuric acid 
h.ive formeti a- and ^-naphthalene-sulphonic acids. At lower 
b iiiperalures (80 ) the a-acid, melting at O" . piedommatcs. while at 
about KkC and with an excess ttf sulphuric a('id tin* d-at id. melting «at 
bu , is (he eliief product. When heated with suljdiuric .uid th(‘ a-acid 
l'ass(s into the /^-variety. They may be separated l)y means yd tbe 
' I'l'ii or lead salts. The free acids aia* crystalline, and delkpusc'C 
"adily. j'he a-acid decomposes upon heating with dilute hvlro- 
acid to 200’ into naphthalene and sulphmic acid, whereas the 
d-ai 1(1 remains unaltered. 

llu' (I'Sulpho-chloridc melts at (>(» and b('ils at 185 (13 mm.). I m 
u'^>df)ha-chloridc melts at and boils at 2(U (13 mm.) [ J. /’r. ( »■ 
*^ 7 , .jQ), Protracted heating of naphtlulene witli concentrated 
^’bplniric acid produces two isomeric disulpho-acids ; 2, (>* ami 7 ,*- 
Naphthalene-dUulphonIc Adds. They are se4)arated by cryst.dlismg 
'7"' ‘'^dori(k*s from benzene (IT 9 , W). Additional disulphoiuc mids 
"■•I'bthalene have Inm iireiiared’ Iw Milphonafing the miphthalem'- 
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monosulphonic acids, by oxidising thio-naphthol-sulphonic acids, from 
the naphthylamine-disulphonic acjds, etc A scries of naphthalene- 
trisulphonic acids has been made by similar indirect methods (B. 24 , K 
654, 707, 715; 27 , R. .Si : 32 , Proc. 126 , ibS). Chloro-naphthalene- 
SUlphonic acids have been obtained in part by siilplioiiating the chhun- 
naphthaleiK's, and in part by re])lacing the NIL group of tlie na])litli\ 1 
amine-sulphonic acids by halogens (H. 24 , R. ()5S, 707 ; 25 , j };<) ; 
Ch. Z. iSg5, iiKj). Nitro-naphthalene-suiphonic acids an obtanu d li\ 
snlphonating the nitro-naphthalenes or nitrating the chlorides of t!i. 
snlphonic acids (IT 26 , K. 5 .><d- 

Some naphthylumine-sul phonic acids jiossiss technical value, 111, i 
much as they form desiralde and \'alual)l<- dv« s by combining with tli* 
tetrazo-compounds of the In-n/idme "eiic-^ : 

(ii) a-Naidithylarnine, tre.ited at 17,0' with .in execs', of concentr.iteil 
sulphuric acid, forum 1, 4-naphthylamine-sulphonic acid, naphthionic 
acid, which can also l)e prejiared from mtro-na])htlialene with aiiiiii' ii 
iurn sulphite bv 'simultaneous reduction .ind sul[)hon.itiiai (T V/. /. 

1114 : A. 78, 31). The ai id cry''talli>e> with UId) and di'^oU r. 
sj)aringly in water. Its sodium salt h.m the formnl.i C,„i 1 ,.(N H,JS< 
04H2O. When the acid combines with the tetra/o-deri\-ati\ e mI 
benzidine Con^o red is produced. Tin and hv<lroi hloric acid (h cnm 
pose the latter with the formation of i, i-naphthxlcnc-diaminc- \ 
sulphontc acid. See H. 29 , Ip7^. for .id<htional naphtli\’Iene-(liami!i' - 
sulphonic acid>. 

if a-iiaphtli vlamine be dien-ted with sul]>huric ai id at I ;o 11 
some time there re>ults, iimtea«l of the i. .pai id. 1, 5-napthylamine- 
suiphonic acid, naphthal-idimc and, and thi-> lin.illv givt ^ pl.e < t-' 
the r, f>-afid (H 26, R. 5;t). 1, 8-<'r Peri-naphthylaniine-sulphonic 

acid is ol)tained from pei i-mtro--ulphoni< .icid I he deri\'atl^■e.^ oi iB 
I, S-arid shciw a tendenev to j.,nt with water with the j)r< idm t loii < ( 
S( >. 

sullams - c.o. ,^1, . 1, 8-naphth-sultam, 2, 4-disulphonic 

NH 


acid (stJdbdhotb 1, 8-naphth-suitam-trisuIphonic acid d -7. 

NH, 

21 J7). Beri-amido-naphthol deriv.itives iue jirodui • d wln n tls'C 
"ultains are fusid with raU'.tic potash (B*. 28 , R. t)//)}. 

Dimethyl-a-naphthyiamine-suiphonic acids (( ' 

B. 35 , g7b. Na[)hthiouate', romli-ime easily with .ihh li\<h s to 1 \< H 

NTj^H^SO^Me (C. 1901, 11. <>op. 

(d) Four different, isomeric, ft-naphthyUnninc-sulpJumic uiuh ( j 
275 , 2(12) are jirtxlured, ari r»rding to the temperatnie, when /^-ii ii'hth\ - 
amine is sulphonated : 



aacid 

(Baden acid) 


S(),H 


NB, 

/i and 

(FtrOnner's adrl) 


S( 1,11 



!■' or »^-ar nl 



These acids can also be prejiared by the action of ammonia 
corresponding naplithol-sulphonir. acids (p. f>tK)). Tin* and th< 
5-arids arc particularly valuable, because by their coml)inati<"> " 
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o-tetrazo-ditolyl beautiful red dyes having a blue tinge result. Certain 
^-naphihylumine-diaulpliomc acid:; ;ire teclinically important ; 


SOjH 


SO,H 

1 ■"SOaB 

— 

HOjS"'"— — - 


HO 3 S 


Nil., 

H.N., 

XH,, 

Amido'sulphonic acid 

.Xinido-siilpliftiiic acid H 

^VArniflo sulplionic acid 

(13. 24, K. 7 '<)) 

(13. 24. K. 7 '* 7 ) 

(13. 24, H. 71 . 5 ). 


See H. 27 , 119J, for additional ^-na])lithvl-aniido-])o]v->ulphonic 
acids. These ^-nai)hthylam)ne-Milpii()ni(' acids, which contain a 
^,iilpho>grou]) in (he m-jxisition with irfeiance to the NIU group, 
rcadilv exchange the siilplio-gn)uj) for the amine roidne when they are 
lieated witli amines (P. 28 , R. jii). 

1, 4-Diazo-naphthalene-sulphonlc acid ( .JC diazo-naph- 

thionic acid, is pr<»ducod bv the action of nitroiH acid upon naphthionic 
acid. It forms roccllin by coml)ining with u-naj)hthe»l. an<l azornbin 
S by its union with a-napl)thol-a->ulplionie acid. 

Hv the union of \-arions a/o-naidithalene-diazo-siilphonie acids- --c.g. 

\ s . 

C,otUNj.C,aHj( ‘ * )o with najrhthol-nionosulphonic acid, azo-black 
so, 

(lyes--c.g. naphthohhlack, aonl-hlack, etc.- -result. 

8, yaphlhalcnc-salphinic acids are derived In' the reduction of the 
clilorides of sulpho-acids ; on treating miphthalene-diazonium salt> 
with SOjand powdereil Cu ; or ))V the action of SO^ u]>oii naplithalene 
in the presence of AlCI.-j (H. 32 , ii-M ; 41 , .pup). a-Naphthalene- 
SUlphinic acid C,qH7.SO,^H melt> at Sy , while the d-aciil melts at 105 
(H. 20 , R. 271). These acids heiiave ju>t lik(' the ben/ene-snljiliinic 
acids (B. 25 , 230). Mixed ftaphthvl-sulpJioftcs are prepared fiaiin their 
silts by the action of alkvl bromides (B. 29 , R. npoh 

9. Xaphlhoh. - 'I hc oxv-derivatives of naphlh. dene (W naidilhols in 
general siiow a deportment similar to that of the pluiiols. However, 
their hydnixvl group is moia* reactive. I'hev re.idilv yield naphthyl- 
amines with ammonia. They form esters and etln rs more easily than 
the phenols (B. 15 , i.|27 ; C. 1900, 1 . i >1. t-p)). I'he naphthols occur 

‘'oal-tar (A. 227, iy\). 

a-Naphthol CjoH.-a-OH melts at (}S \ bolls at 27S zS) . and results 
honi a-naphthalene-siilphonic acid bv fusing with j>otash. and from 
'^■naplithylamine l>y means td the dia/.«»-compouiul. and upon fusing 
^■iiajihlhalene-sulphonic acid with alkalies. Its formation from 
ihiniyl-ico.^-j-otonic aci<l is very notewortliy. It is stduble with 

hitliciilty in hot water, readily in alcolnd and ether, crystallises in 
''hilling needles, has the odour of jihenol, and is nadilv volatilised. 
‘‘‘ I lie chloride prcHupitati’S violet (lakes of dinaphthol ( ^' om 

'ts a(jueous solution, Xitronsat idc<uiver(s it into 2. i-aiui.|, i-nitroso- 
’t'lphtliol ; rlilorine in acetic acid changes it to various cliloiiiiated 
"’iphthols and keto-hydro-naphthah'iies ; potassium chlorate and 
‘y'lrochloric acid oxidise it to dichloro-naiditluMpiinone (.\. 152 , 301) ; 
|^^‘'tallic sodium and iUcohol reduce it to ar-telrahydro-naj)hthol 
'b' 4^2), while pota.ssivim permanganate in alkaline solution bieaks it 
into carbo-phcnyl-glyoxylic acid. The accfaic ( 
at 46°. See B. jW, 3049' for the carbonate and plmspliate. 
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/ 3 -Naphthol C 10H7-/3-OH, nieltini^ at 122'' aiul at 28() , 1, 

derived trom /J-iiaphthaleiie-siilplionie acid, or j8-iiaphthylaiiiine. It is 
readily solul)le in hot water and crystallises in leallets. I'erric chldiulr 
imparts a greenish colour to the solution and se])arates a dinaj)litli( .1, 
Nitrons acid»uid /l-naphthol yiehl i. i-nitroso-naphthol. The ucdali 
im‘lts at 70^ On mixing glacial acetic solution -ii 
/?-na])hthol and mercnrv acetate we obtain ^-oxv-naphthyl-meic iin. 
acetate C,oH«(OH).lig.()('( H'Ha (B. 31 , 202^0. 

The bismuth salt i>f ^-naphthol has been recommended, under tin 
name of orpholum, as an intt ^tinal antiseptic. 

\aphthol-alk\l tthtrs are formed when the naphtliols are htMtnl 
with alcohols and hydnuhloric acid to i^o"" (B. 15 , 1427), or Ir in 
naphthol-alkali salts with halogen alkvls or alkyl sulphates l; 
34 , 3172) 

a-Naphthol-ethyl ether boils at 277 . /^-Naphthol-methyl ether 1 , ! 
ethyl ether ha\ t‘ b<‘en < alletl Jara- jara <ind nerolinc and been Us^ i n. 
perfumery (B. 26 , 270(1). a- and /^-Dlnaphthyl ethers melt at iio tin! 
106' (B. 13 , 1S40 : 14 , i<)5 ; C. i()o(), 1 . 3(c|). u- and /^-Naphthyl- 
phenyl ether, m.p. 55 .md ^3 , from the diazo-naphthairni ^ wiii 
phenol (C. i()C)2. H. 1470). n- an<l /?-Naphthoxy-acetIc acid ( ,,T. 
OCir/'OOH, ( p. B. 34 . 31UI. 

Xaphlhol homolo^uc's. such as 2, 1- and 3, 1-methyl-naphlhol < 
((.'HalOlf, melting at -"^o .tnd (^2 \ ha\'e been i)repared from ])tirii', ! 1- 
anel -/^-metlu 1 -i^o-eiotonio aci«U (A. 255 , 272). 1, 4 -Dlmethyl- 3 - 

naphthol ( rm hing at 13C , is obtainr<l from sc/e; 

(p. 724) (B. 28, K. iK). (.!() ; 31, 1675). 1 , 2-Methyl-naphthol ( ,J 1 „ i 

Clf.j 2 4)11. m.p. iro .fiom /?-dina])luhol-methane l)v leduciioii itii 
zinc elust and soda. IfNd)^ has a pectiliar action tij)on i. jum ilai- 
naphthol and its substitution |)ro<lu<'ts. pro<lucing eillu r o-(juiini i > i - "i 
o-metlivlene^juinont'->. 1, 2 -Methyl-naphtho-quinitroI C,„ll,,2 "i 
(NO^jCfl^, m.p. ()od heat<-fl above its m.p.,giy( s 1, 2-methyl-naplilho- 
(|Uinol, m.[). •Sp', also ol)tamed <lirect from i , 2-motli\I-!iai>htln i i v 
oxiflatir»n with < rC), in glaci.d acetic a< id (< . II. 11151 b 2 - 

Naphtho-methylene-quinone < : O 1 1 ; ( 11,. m.p i . v !l ^ 

nee<lles, shows a rea< tion im-rti.i n'sembling that of tlie o-iie tli\ 1' n - 
quinones of the ben/eiie series (B. 39 , 435 ; 41, 2(H4). 

SiihstituUd A’a/)A///o/s. - Sul)stituted a-nai)htliuls can be smiiIm c'd 
from the siii)stitMtod j)henyl-iso-crotoni( acids (( p. B. 26 , \< 
Otherwise they are made l>y methofls similar to those adopted w idi it" 
substituted {)henols (p. 193). 

\tlro-naphthols.~A, 1-Nttro-naphthol (',„IUi4:,(NO.J{ pOU. nc Itm^' 
at ib-t , and 2 , 1-nitro-naphthol C,oK,j[2iNOj, ijOH, melting at in 5 
result from tfie oxidation of 4, i- and 2. i-nitrgso-nai)htliol 
potassium ferricyanide or nitric acid (B, 25, 973), by Ixaling th< 
corres|xmding iiitif)-naphthylaniines with caustic potash. 

2, 4 -Dlnitro«a-naphthoI, melting at 138 is pro<lu< ed l)y the a< ti 'i> 
of nitric acid uiK>n these nitro-naphtiiols or upon naplitlial* n'' ^ 
sulphonic acifi, a-naphthylamine, and a-naphthol-<lisulphoni< “ J | 
152 , 299). It ii^ almost insoluble in W’ater, sparingly soluble in 
and in ether, decomposes alkaline carbonaiets, and forms yelhn^ 
with one equivalent of base. The salts dye silk a beautiful p ! 
yellow. The sodium salt r,oHft(N(),),.ONa f H ,0 finds use in 
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under tlie name of naphthalene vclloa- (Martins yellow), and frequently 
used to colour foods. The pufassimn salt of dinitro-naphthol-sulphouic 
acid, (H- 24 , ll 709), obtained by the nitration 

,)l iiaphthol-trisul]ihonie acid, i^> naplitliol yellon". 

Trinitro-a-naphthol melts at 177 . 

ri-Nitro-/^-naphthol, melting at lo V , is i)rodiiced in the oxidation 
(if u-nitroso-^-naphthoI, or from nitro-^-nai)hthylamine by tlic action 
(if caustic potash. See H. 25 , ^o7(), K. ^>70, and 31 . 2418. for other 
iiitro-^-naphthols and -naphthol ethers. 

- These are derived by tin- rediniioii of nitro- 
ri.ijjlithols, by the action of ammonia u|)(»n dioxy-naphthalenes, the 
(1( ((imposition of naphthol-azo-c(»mpoiinds, etc., etc., from dioxy- 
naphthalenes with NH;„ from naphtli\iamino-,sulphonic acids by fusion 
with j)otash, from naj)hthol-sulphonic acids, ami direct from naphthalene 
li\' fu-'ion with Xa amid<‘ (IL 39 , joo()). 

Ill the isonnelear. j)articularlv the l, pamido-naphthols, the 
MI„ group is more readilv displaced than in the lieteronuclear 
iMiiiiciides. 

(1, 4 )-Amldo-a-naphthol C,(,H«(NiL).HH le-ults from tlu- reduc- 
tion of (r. .t)-nitro-naphthol, and by tin' deciuuposiiiou of a-naphthoi 
ominO ''‘‘’'I'' 

((-iia])litlio-(piinoiie bv oxi<lation. 

Its dhvl ether ('loHjt H'^H^lNlL. melts at oo . 4-Acetamiclo-i- 
Hdj^hthol mphthacetol, melting at i^; . i- especially well adapted for 
till proiluction of pure naplilhol-a/.o-dvi->. .\-.\iifamn\o-\-naphthol- 
ithy! ether, naphthacetin, melts at 189 (IL 25 , .V'V)'). 

2-Amldo-nr'naphthol, from 2. i-nitro-naphthol. oxidises in the 
iin to iinido - ox\' - naphthvlanhne or d - naphtho - (juinonimide 
(1 Nft 

'1,11, i .figll* . forming violet leaflets. 

Mi 0 

J, !-.\mido-naphthol yields anhydro-kises or naphtlu^yazoles (see 
H 25 , f.j ;o) with carboxylic acids, etc. 

2 -Diazo-a-naphthol, /^-naphtho-quinone-diazlde ‘ .otf. vellow 

'1 : O 


ii(((lles, tn.p. 77'\ from i-chloio-2-naphthalene-dia/oiiium sul])hate 
'*'1 ''tiinding in a(jueons solution; cp. quinone diazide (( . ipoj, 

'■ • . a 

l-Amldo-j8-naphthol, from the H’duction of i-nitro- cu' mtioso-p- 

'>'M'hth()l, or liy the decomposition of ^-naphtln'l or.iiig(\ can be o\i- 
his'd to ^-mn)htho-quinone. 1 , 3 -AmldO-naphthol di comimscs at 
^'^.5 (Pe 28 , 1952). 1 , 3-Araldo-naphthol decomposes at 1S5 (B. 28 , 

'Tad. 2 , 3 -Anildo-naphthol, melting at 244 . is produced by the 
'»tion of concentrated ammonia at i.t5 


Tdioxy-iia])hthaleno. 

1 » 8'Amldo-naphthoI, m.p. iSb"d »>btained from /i-uapl\tluM, 2,0- 
d .s-naphthol-sulphonic acids. 1 , 5-Am!do-naphthol, from a- 
"‘h'hliol and i. 5-uaphthol-sulphonic. acid on fusion with Na amide. 
y"(perl-).Amido-naphthol, m.]). 0t>‘\ fn>m 1. 8 -naphthvlamme-sul- 
acid by fusion wth potash (B. 39 , mi : 42 , 47 1,7-Amldo- 
^Pnthol, m.]). see H. 42 » 3.50. 
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Azo-naphthoh . — The uaphthols can be readily combined witli ill 
diazo-compouiuls to azo-tlerivatives. The a-na])hthols add the dia/d- 
as easily to the ])ara-(4-) as lo the <»rtho-(2-) position. Howt \ . i 
the j)-p(^sition is ]>referred. and it is only when this is oeenjiied tlial iIm 
o-p(^sition is assunu'd (H. 29, ; 30 , 50 ; 31, Til «• llll.ll 

])roducts are o. p-dis-a/o-eomi)ounds. \Vith the /^-naphthob tin 
diazo-^roup attaches itself only to the a'{)osition referre<l t^ iln 
OH group. 

From a-naphthol w(M»btain in the tiist instance 1, 4-Naphthol-azo- 
benzol (OH)T ( 4:N : N( and l-naphthol-2, 4-dis-azo-benzol 

(OH)i I’C,,,!!^ 2. 44N . NCftllj). . from /^-naphthol. 2-naphthol-l-azo- 
benzol (Oil) 2T',„H«T N : 

'I'hese same ('ompiiunds aro aUo obtaitn-d by the action of iilanvi- 
hydra/.in upon the nitphtho-i/uinofu-s. a-Na])htho-<[mnone-ph' u'/i- 
hydra/one is identical with i-naphthol-.t-a/.o-l)enzene. /^-Napiitlp - 
cpiinon<‘ and pln nc'l-hvdrazin finin a enin])ound which protial.i\ n 
l*naphthol> 2 -azo-benz«ne, melting at 12S . wliich cannot b. dii. .ib, 
made from a-naphthol. because it is converted 1>\' diaz' -!m n/' i.i 
chloride into i-na{)hthol-2, 4-<hs-azo-b«-nzrne. 

In s{)ite of this formation, the azo-na}ihthois. like the a/n-jilh m 
must l)e regarded as true o\y-a/.‘i-< oin])<ninds. In I'liajilithol - i/' - 
benzol, the teiideiicv towaials the a/.o-strut tin e is so strong tli.ii ihi 
acyl-phenvl-hy<lrazojies immediatelv transpose nito the 1 Hi'ia 
(Tacvl-coinpounds, which are also obtaineil dire« t Iw acv lata a : 

the i-naphthoI-2-azo-benzoI (A. 359 , 454): 

^ loH. '' . C.^H, 

‘ NN(A<)(4H, ‘ N N'(dl, 

The n iphthol-a/.o-dves .ire of great imi>ortan( e in the ( eb ui m- 
dustrv. riiev' are prep.ared almost e.\« hisivel\' in the form oi iIm ii 
siilpho-at id'., which <ire formed (r) by the union of ilu- naphthol ' aitli 
dia/o-siilplnaiK adds- eg. a-naphthol orange 0 II|T;( ,„H„ 1 N .b ,;fii 
bOJf, ^-naphthol orange nil 2 ;( ,„H, i N 4 );,H. rocellin 'hi - 

C,„HCi N'jd SO,H, Bleberich scarlet ( >11 zCpdC. 1 Nj ' 

(SO^II)N',^.( i,Sr.)3H, forms a- and /J-n.i])hthols witli iliazo-lM n/' m- 

sulphoriic acifl. dia/.o-naphthah iie-sulphonic m id, and suI]>ho-li< 11/' - 
azo-ben/.ene-sulphonic acid ; (2) by the combination ot dia/o- .ilt^ 

with naphthol-siilphonii aculs. ( p. H. 29 , 2945, for lie h'- 
stiiffs obtained from n;n)hthaceti>l .and <liazo-< ompoumls. 

Armdo-naphthols, togidher witli amines, .are olitained by tie i"l"' 
ti^in of azi>naphthols. Ihe ben/ene-.'i/.o>p-na]>hthol ethers, '' 
rerlucefl with SnC-lj, yield , .\-ami(lo-naphthol ethers < id ’ 

(f>R)(NH,)(NTff ,H^) ; the aniline residue enters ronse(]uentl\ ’ 
the nucleus (H. 26 , 1014) ; cp. semidin rearr.angerm nt (p i I'h ^ 

{(i) Saphthol-sulplwnic acids h.ive been inaile in grt .it nuinl" i " || 
intrTMlucerl into trarle. In meth<Kl of preparation and ‘‘‘"'’^1 
belu'iviour they exhibit nothing new, when compared with 
Hulphonic arifls. In the following paragraph, thmdoia*, a ‘ 

of the rt4)resenta lives of these groups which possess a to 
vahw' will be intrtxluced ; ♦ 


Cp, Nietatki, Orfanischs I'atbstofft. 
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a-Sdphtliol-nwno sulphonic nt ids : 

I i SthaeHer's A 

152 , 

I ? B. 20 . H . 31 

I } N(“villc and W'inther’s 

acid, B. 24 , ^157 ; 27 , 
31 i A 273 , loj. 

] 3 L-acid, A. 247 , 313 

j 7 B. 22 , 

1 N Scholl kopf's acid, A. 

247, 3"'*: B 23. 3"''<-'< 


ft-Xaphl/inl-mono-sulphniiu (u ids : 
loH.OH.SOaH 

2 ft Schaeffer's /f-acid, A. 

152, 2i/>. 

2 ,S Croce'iii acid, B. 22, 

-153 ; 24, R. 63 . 1 . 

3 }''Mono-sulphonic acid, 
B. 22, R. 336 . 

* 7 I’- or J-acid, R. 20, 

11-'*; 22, 724. 


n-.\iiphthol'disnlph<i>ui aad^ . 

I ,„Hd-)H.S08H.S(),H 

I 2 1 nisulpht)nic acid 

for Martins' 
vellow 

1 -• 7 B,‘25. i p'o 

I 3 S * - 1 ) ) n! phonic 

and, B 22, 
322 “ 

I 1 " 1 1 j< 1 ' n ,<13- 

1 1 7 B 24, R. -<.o ; 

29. 3 ^ 

I I 3 I iisuljihonic acid. 

S. B 23. to<*" 


ji- \ uphili(il-(lisulphr>)!n dads ; 

H .OH SO-iH.SO^H 

- 1 '* R-acid. B. 22, 

30*'. 

i : ? l ) i s u 1 p li o n i c 

and, B, 20. 

2 woo 

•1 '' Idi^uli'ihonic acid, 

(' B. 26. R. 

G-acid, B. 24, R. 


n Xiiplithid-lrisulphoitu a 
^„Hj< in.si ijii soaH S(i,n 


Snlphonu 

r acid for 
_^tutpht)iol 
‘^3//,’. 'a 
P U">) 
Sulphonic 
aciil for 
f’Aramc- 
Itdpr, B. 
2i K 
if's. 


(i'Xiiphlii' 

‘ ,„l 1,011 <03! 


It tlio arid of Ni'villr and Winilur o! ,ill an<l> -whirh 

0 piiiuipally usnl m thr inakiiii; o| .i/o-.1\.n It roin>poiui.s to 
it'tplithionir arid. It is olit.iinrd in it^' j^rcsciu "tati i*\ thr action of 
'"111 ciitr.itrd suljiinirir arid upt>n a-naplnlivl raiBonatr The Iv-acid 
'did (i-ai id also inert with appliration. l lu\ nmt«' with itrn/rnr .ind 
•oplilli.ilrnr dia/.o-salts to form a sriie-' of /‘('mraa- and HorJiiiux- 
of the most varying hues. Tlie most imi*oi tant "ulphonir arids 
^-'laplithol are priKiueed togetlnr or om* after the other in the 
phoiiatioii of /3-naphthol in the manner rrprrsented in tlie lollowing 
'hagrain : 


Schaefler 'i /I , ten I 


/f'NaphIhol- 


h; •^‘^pldhol-sulphonie acids ermtainmg an Oil and S(\,H 
1. or peri-position give rise to anhydrides, haNnng a 
dno nature ; these are the sultatt^s (cp. sultames). 
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Naphtho-sultone CioH, 


I lGO 

I , melting at 154'’ and boiling above i(). > 


IS formed bv decomposing the dia/.o-derivative of peri-naphthylainiiu - 
sulphonic acid. The siiltone dissolves in hot alkalies, forming salt- ni 
peri-naphthol-sulphoiiic acid. Sultones hav'c also b(x*n obtained fioni 
I, 3, 8- and i, 4, 8-iiaphthol-di- and i, 3, (>, 8-trisiilphonic acids. 

Amido-nap)uhol~sulphomc Acids are produced in the decomposiii.in 
by reduction, of the azo-derivativ'es of naphthobsulphonic acids, ju.l 
from nitroso-naphthols by reduction and suli)honation, botli of win, !, 
processes can be worked in common if the nitroso-naphthols be tic at. d 
with sulphurous acid (B. 27 , >3, 3050). In this way 
naphthol yields 1 , 2 , 4 -amido-naphthol-sulphonic acid C^jH^j i i.N i [ , j 
0H[4 jS 03H. The isomeric 2, i, 4-aci<l ('loniiijOHfiiXH^ 'j sii ji 
produces, even when oxidised in the air, imi'do-oxy-iuiphthalnu-^-il- 

phonic acid SOjU-Cjon^ . This dve is black-violet in colour m i 
^NII 


is fast to liglit and alkalies (B. 25 , i.|oo ; 26 , The 2, i, o-/.;/ 

^ used as a i)hotographic develoja r luali i 

the name of eikonogen. Important dyes, from the technical ,1 

view, are 2-amido-M-naphthol-()->iilphonic .icids (i (B, 25 , R. S v' : 29 , 
22t)7j and i-amido-d-naphthol-j, o-di>ulphoni«' acid H (B, 26 , 1 \ 
4^)0, 917), Also 2-amido-5-naphthol-7-^ulpiionu' acid (C. 11 

I4t>7), .ind >ome i. H-amido-naphthol-Milphonu' adds for bla< k \\" i 
dy<,s ; 2 -ainido- 5 -naphlhol-i-sulph«)nic acid (C. lull. 1 . i-',; 

Furtlur arniilo-naptithol->ulphonic a( ids, sec /, pr. Ch. >, 80 , -’"i, 

I )iu xy-Hd phthiilcncs. Nine of the ten possil)!*- isoineiiiles are ku \\ii 
The hydro-naj)htlio-(juinones resulting from the reduction ,it tic 
naphtho-qninones are worthy of mention ; 

/^-Hydro-naphtho-quinone C,„ll,n i, 2 melting at ' 

separ.itcs wiien <i solution of /^-n.i])htho-qninone is boiled wilh wl 
idiiirous ai id. It is strongly corrosive. It dissolves in the alk.ili's 
with a yellow colour, whjch becomes an intense green upon expo in. 

a-Hydro-naphtho-quInone ( 4 ( 011 ) 3 , in. king at 17 ; 

obtained from a-nai)htho-qninon<‘ on b<»iling with livdiiodu' ,i« id ucl 
pln^sphorus, or with zinc and hydrochloric acid. Chromi. acid k 1 iil\ 
oxiflises it to a-naphtho-.pinione. 

2, 8 -Dloxy-naphthaIene, m.p. 21.S', fnnn Schaelf.-r’s /Tuapliili 'l- 

sulphonie ,idd by fusion with potash, jiass.-s into the 2, <»- 01 .uiii'lc- 
naphtho-quinone on oxidation with Bb( >3. FToin this it is r.a om ted l'\ 
reduction with dilute III (B. 40 , 1410). 

2, ^Dioxy<«iaphthalene melts at 210 (B. 27, 7<>2) It^ m n' 
methyl ether, m.p. loHy acts physiologically like guaiacol (B. 27 , 7"-’ . 
C. 1902, II. 554, 744). v\lso cp. A. 247, 35b ; B. 23, 519. etc 
1, 3-DIoxy-naphthaiene, naphtho-rcsorcinol, melting at i2 ) , 
obtained from i, 3, 4-amid<Miaphthol-sulphonic acid. It yields o-ioliii' 
add will'll fused with caustic potash (see B. 29, ibtl). 

2 -Phenyl‘i. ydioxy -naphthalene, melting at ibbN made hv t‘>' 
Hctirm of Concentrated sulphuric add upon a, y-diphenyi-ac. 1"--“ 
ester (p. 053). It absorbs oxygen and clianges readily tn ' 
hydroxy-a-naphtho-quinonc! 1 , y-IJioxy-naphthalenc melts at 1/5 • 
see B, 29, 4 <a ; 2 , y-dioxy-naphtMene, see B. 30, ixi9> 
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1, 8-(Peri-) dioxy-naphthalene, m.p. 140", from naphtho-sultone by 
fusion with potash (A. 247 , 35bj. Tho 1, <S-dioxy-naphthalene-3, b- 
disulphonic acid (" chromo-tropic ;jcid ”) is obtained by fusing the 
na])hthol-trisulplionic acid with j)otash. It is a component of valuable 
(K)xy*azo-dyes (11 31 , 2 I 5 ()). 

Trioxy-napJUlialenes. Jwo trioxy-uaphtlialenes, a- and jS-hydro- 
juglones, occur in green walnut shells n{ Julians rc^ia (B. 18, 251)7). 

a-Hydro-jUglone ('loHii,!. 4. nieltmg at u>() , IS produced by 

the reiluction of juglone. In the air it rapidly oxidises to jugloue. If 
it be distilled it changes to /^-hydro-juglone, melting at 07 , which 
(l(ies not yield juglone uj)on oxitlatioii. It ic\'i rls again to a-hydro- 
juglone when boiled with dilute alcoholic liydiochlorii' add. 

1, 2, 4-Trioxy-naphthalene, m.j). 154 . is obt<uiied as a triacetate, 
lu.p. 134"', hy the action of aceiic-aiihvdnde->ulj)liuric acid upon 
a- and ^-naphtho-(juinone (A. 311, msi. 1, 3, 6-Trioxy-naphthalene, 
nop. 05 b see B. 38 , 3045. 

1, 2 , 5, 6-Tetraoxy-naphthalene, m.p. 15.} . bv n-duction of napluha- 
/,uin (see below) (B. 28 , K. 543). Kediu tn'ii <>1 !'-"-nai)htha/anu gives 
1, 2, 3, 4-tetraoxy-naphthalene, and on iunher icdu< tion a 1,2,3- 
trioxy-naphthalene, nuphOw-pyro-iiUol (.\. 307 , lo; 

I hio-naphthols have been prepared by the la ductiou of the chlor- 
i<le^ of naiiluhalene-siilpliouic acids or tiom dia/(' - naphthalenes. 
Thio - naphthol, naphthyl -mercaptan ; tic a - form c iupiid 

aiiil boils at 2Sb . Tlu' /^-vaiietv melts .it .''i .md ‘ooiB at aSir 
iH. 22 , S21 ; 23 , K. 327). Phenyl-b-naphthyl sulphide, nultmg at 51 
lb. 24 , 22()b), is fornual when IcaJ sat! i( J’b is lu'a.ted, 

together with bromo-b('n/ene. Dith iciit dinaphthyl sulphides h.ive 
iicdi ])re])are(M>y heating the naphthyl -!« .ul mro .quuio. Other 
miciIiihIs have been employed in making them tlb 26 , JMm. buli'hur 
' iiloiide and /9-nai)hthol yield dioxy-dinaphthyl sulphide 
nu'lting at 211 a This can be re.ulilv oxidised i,. '';v/o.'-ci>m])oiiiid 

'inlho 

^ (IT 27 , 2(p)3 ; 28 , 1 14) y p. omiiom s witli fao micKi). 

Naphthalene dlsulphydrates t ,„1I,.(>H) . : mv B 25 , 2735. 

K'. (honmics.- -On the basis of tin dikOoiu lonnula tor th(' 
<luiiioiU's, six diflereiit naphthoopunonc" are theoreiic.illv conceivable, 
t'anipiisiiig three singh’-nuelcus (pimoiUN. correspending to the lien/o- 
'piiiioins, and three doul)le-nuch*Us (piiuoiu'' 


0 0 



'luinonr qumotw 


Out of those, only the i, 4-(n)', the 1. J-ip')- -‘nd tin- 2. o-^aiiijihi-) 
‘';‘phtluHjnim)jic, and a derivative of the 2, pnaphtho-quinoiie. have 

'hiurto been prepared. 

‘i-Naphtho-qulnone U -- [ I ]C|ol 1,; 4 j < b unUmg at 125 . ci vst .dhses 
on alcohol in yellow plates, subliming under too . It jiossessos the 
'"'ifil ‘I'hnone odour, and is very volatile in a current of steam. U is 
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formed (i) by oxidising naphthalene in glacial acetic acid solution with 
chromic acid; (2) in the oxidation of i. 4-diamido- or i, 4-di.)xv- 
naphthalene, 1 , 4-amidu-naphthol |;A- 286, 70 ). a-naphthylamiiie, .-tr 
with sodium hicliromate and sulphuric acicl (H. 20 , 2283) ; and (^) wIk n 
ben/ene-azo-naphthol is treated in the cold with I'bo/and sulplmiK 
aciil it is decomposed into diazo-benzene sulphate and a-najilitho- 
(piinone (H. 24, R. /^s)■ 

Nitric acid oxidises a-naphtho-quiiione to phthalic acid, whih 
a-liydro-naphtho-quinoue is producetl in its reducti«>n. 'See tlic 
nitrogen-tpiinone dfrivatives for its plnmyl-hydrazin and hy(lr()\\!- 
amine derivatives. 

Sithsti(u(<\l a- xVu/)/j///(>-(/;o«o«cs. -a-\aphtho-(juinone takes up two 
atoms of chlorine or bromine ; tln^ addition products readily part with 
hydrochloric and hydr<d)romi(: .n idsand become /3-chloro- and /^-bronio- 
a-naphtho-quinones, melting at 117 and i jo . 2, 3-Dichloro- m l 
2, 3-dibromo-naphtho-quinone, m.p. 189 and 218 , 

In tlie>e halogen (piuiones, as m the a;^-«lih.il(jgeu mdon<■^, ili. 
halogrn atoiiiN are e.isily replaced bv other groiqis. rhus, from tin 
dihall >gi ii-a-naphtho-quiiiones we obtain with sodiurn-ai rto-.u rtn 
ester and sodium-malonic ester, with intermediate Ix autiful nd mh 
blue coifjratioii'', ''Uch compounds ns 
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hroin the«,r < ornjiounds inanv derivatives of ih*- napht ho-(]niiii n 
serit s can-l)c obtained by fuither trati-.format ions ( 1 C 33 , 500. j |oj 
34 , 154, d- ^ oiidru-'ation of 2, j-iJi< hloro-/t-naphtho-(piiiioni viili 

rc'-orr in or on in and sodium ethvlate pro<liii:es derivali\ i's o( plunv C in - 
najlhthvliM*’ oxule ■ b^b^ | , <db'>*b whieli aie elosi |\ liiit-d 

to some decomposition pioduels of bjasiliu, the so-c.illed A/asOSs 

(IC 32 , 92 t , 41 , 247 p, 

H\ po( liloroiis ,i( hi eonvt i ts a-napht ho-quiiioiie into ///, ( /' -/ .' /- 

’ ( () ( n 

h\drf)-naphth\Un<: oxidf < db'^ ! <>. vvhn h, bv the breaknie I 'aii 

' CO- ( H 

of the ethylene-oxide union, rearlily takes up the elements ol 
hydrogen ( hloride, and Nn,C„n.v Tin' |>rimarv addition pio.ln' 
sustain tin* most varied transpositions witli gr('at readmes^, ami * _ 

0 x\-naphth(i-qmnon€ , chloruxy^naphtho-qmnonc , aniltdi^-^nxnidpit^ '' 
quinonc, oxy-naphlho-quinotU’-aniU, and other IxMlies ; < ]) lb 25, 'b* * 

Amuh‘dt'rivat\vcs.- Alkyl- or alphyl"amido-naphtho-<pi'n"m s -i 

priKhictd on heating primary amines together with a-iiaphtho-ipiii‘"' ^ 
2 -anilldo*a-naph|bo^uinone fb,oHdMbj)Nn.( l onsist^ " , 

needles, melting at 191 h 2-AlIlWo-a-naphthOH|Ulnon6, iivltiivk' -j ^ 
is formed together with the isornt-rir oxy-a-naphtho-qninorie-i”’ 
boiling amido-a-naphtho-<|uincmc-imidc with water (H. 

B. 28 . 448 ). 
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Oxy-naphlho-quinones. - 2 -Oxy-a-naphtho-quinone, mphtluilic acid 
(■j^H^() 2[2]OH, in('!tinf( at 1<SS'^ is ])r()(lu(X‘(l when anilido-naphtho- 
(juinoiie (sec above') is boiled with i dilute' sodium hydroxide or oxy- 
iiaphtlieMjuinorie-anile* witli .deohol and Milpliuric acid. j8-Phenyl- 
^i-oxy-ei-naphtho-quinone, melting' at i j; , is pre-parcel from j 3 -phenyl- 
I, :5-dioxy-iiaphthalent' by lexidising it in alkaline solution with air 
(A' 296, 18). lodo-oxy-naphtho-qulnone, iodn-naplidmlir acid C,oH,02[2] 
Oil! 'd naplitlialie ae id (H. 28 , 348), Dyes 

of the paroxazine ami paraiiazinc si-rio an- ea>ily maeie freem the 
O'oxy- and o-amido-naj)htho-(j\iinone <lerivativt'> (rp. alse) the ceer- 
respondin}.; naphtlio-quiiione anih s and o-diamincs) (B. 28 , 353)- 

5-Oxy-a-naphtho-quinone, juglone, consists of vellow ne edles, melt- 
ing with elecom])osiiion about 13" 138 ide best method to obtain 

It consists in e)xidi>ing a-hvdio-juglone with fe-rric chloride. It may 
he syntheticallv prepared l)v oxidHin.g ( i , 3)-.lioxv-naphthalene' with 
('hromic acid (IP 20 , It .li^soiv(-^ m alkalies with a violet colour. 

Nitric aciel converts it into dinitro-oxv-phthalic acid {ju^lotiic acid) 


(B. 19, Ib4). 

Oxy-juglone, di<> x\'-a*yta phtho-iftnuonc . melting with ele'composition 
at ^ 2 i) \ IS produced by the oxidation of the alkaline solution of juglone 
on exjiosure t<i the air. .\u i'-omeru 5, S-dioxy-a-n^phthO'quinoriB, 
naphthalizarin or naphthazarin, is f^nnu'd on he.itmg various a-dinitro- 
naphthaleiies with coneenir.ited '^ulphuiie- aeid m the' jrresence of 
rehnemg agents (B 27, 3b‘-. K ‘»So ; A. 286, Mb. It correspoiuls to 
ali/.arine, which mav be imagined t" have .in-'eii jrom najihtha/aiin 
1)V the addition of a ben/<-tie imeh u-'. It i-' a v.ihiable mordant dye. 

Oxidation with MiiO., .uul sulphurn acid v:eld> the naphthazarin 
called naphthO'PUrpurin, 3. 7. .''-lri<'XV-'i-naphlho-»juinone p. lSe)c). 

If' 

Iso-naphtliazarin is piobablv a 3 -dioxy-'i-naphthO“qulnone. It 
is pro(iuce'd from /^-naphtlio-epimom' bv the action <'l .1 litthvbleae'hing- 
linu' as well as when 2 , poxv-anilieio-a-n.iphtho-«punone (see above) is 
lu'ated witli bromine* (B. 25, .tot), ’pe'i'). 

Iso-naphthazariii, on reduction, gives ictrt-aml trioxv-naphlhalene, 
ami. on oxielation. tetra-ke'to-u.iphthalene GdledO),. which jxrrtly 
uge iii rates iso-n<iidithaz.<»nn. .md pliemi-glvox.tl-o-c.n boxvlic acitl. 
with hydroxylainine' or tlio.xjine-, m.p. 228 . which, ear oxidatie'ii, xie'lds 
'linitioso-a.iia[)htho-<}uinone P«ll, t 307,. i) ( lose'lx 

’’elated to iso-na])hthazarin is carmina/.aiin. tioiu oxulatitai of c.iimmK 
Mid. On 6, 7-Dloxy-a-naphlho-qulnone, M e t ipog, 11 744 
/I-Naphtho-qulnonet',„H, I. j <>j m luoducetl on o.xielising /i-anude)- 
M-naphthol with ferric chleuide (B. 17, R 3.U : 21, 3i;-')- . 
ef It'd nee'dles, which elex'e»mpose at II3 1-“ ehstinguishe.e 

‘’’Min the ])ara-(piinone's by being exleunless ami ne'ir-volatile. It edeiseh 
rMsennldes anthraepiinone', ami especiallv plienanthratiuimmo ; hko the 
I^IUr, it must he consielered an e>rtheMlikei<*ne r’,Hj\ ^ 

bike a-naphther-quinouc, it can ddel twee ateuus erf chloiim* and 
and by the elimination of hal.rgen Iryelrielcs chloro- and bromo- 
P'Haphtho-qulnones arc formed. , , . 

0 «»4-DIchloro- and dlbromo-jS-naphtho-quInone, m.p. qU ‘'^ei 1,3 . 

NaphthoHiulnone-malonlc ester U,H*[r40,H.cn(C00R)2L m.p 

VOL. II. 
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3- Chloro-j8-naphtho-qulnone-aceto-acetlc ester, m.p. 175®, see B. 32, 

264, 2412. 

A little blcaching-lime con\terts /3-naphtho-quinonc intt) ;\(- 
naphUiazarin (t(igetluT with various other products, A. 286, 59). This 
is a dioxv-a-naphtho-cpiinone. Such a rearrangement of 4-oxy- 11 

4- arnido-^-naphtho-quinone deriv'^atives into oxy-a-naphtho-quiiK u. 
compounds is a phenomenon that has been frequently observed ( ji 
oxy-a-naphtho-qninone-anile). An excess of bleaching-lime w !! 
produce a rupture in the ring of ^-naphtho-quinone and convoi n 
into the lactone of o-phen\T-glycerol-carl)()xylic acid. 

Similarly, 3-nltro-l, 2-naphtho-qulnone, melting at . m i 
obtained by the nitration of /3-naphtho-quinone, is changed, on to .iiin;' 
it with chlorine and water, into o-di-derivatives of ben/.ene. 

3, 4-Dichloro-l, 2-naphtho-qulnone, on the contrary, is in 1 
rearranged by alkalies into dichlor - indene - oxy - carboxyli* .n ni 
Potassium permiuiganate oxidises naphtlm -(juinnni' t(^ iTth iiir 
acid, while sulphurous acid reduces it to ^-naphtho-hydrocjuiii 'ii< 
and hydriodic acid to ^-naphthol (B. 26, R. 5S<)). 

6-Bromo-4-chIoro-l-inethyl-2, 3-naphtho-quinone Cj^Hjih 1,1 ; ! 
[ijCHaii, TiOj. vellow prisruN, (h‘<'omposing at 220 , has lH*en oht.niiMl 
from the lead salt <if the corresponding 2, j-<li(;xy*nai)hthaleiie li\ ih 
action t)f iodine. It is odourless and non-volatile. Zinc dii-t ,iiTi 
glacial areti(' acid partlv re<luce it to the crarcsponding dioxy-n.ii'litli h- 
ene. W'itli o-phenvlene-diamine it comlunes like tin* ortho-dik« t . in > 
to form a <lerivative of napluho-j>hena/ene (B. 42, .U75)- 

2, 6-(amphi-) Naphtho-quinone C,oH«Ti. Gj, reddish 11 \ 
crystals, decomi)osed at 130 135 , is formed by the oxitl iti* :i "! 
2. b-dioxy'iiaphthalem* with PbO,^ in ben/.«'ne solution. It i-> oth uih - 
and non-volatile, and distinguished by its '^trong oxidi'^ine .n ii» 11 
Dilute HI reduco it to 2. <)-du>xy-naphthalene. with whidi it niui ' 
molecularly to a blue gre<'n quin-hydronc, <hcomi)o>mg .it 121 T 'i' 
stable than ainphi-naphtho-tpiinone itsrlf i> its dichloro-^nh inati' H 

j)ro<luet, 1, 5-dlchIoro-amphi-naphtho-quinone, m p. 2o<) , Ti iimI 
similarly from i, 5-dirhlor®-2, t)-dioxy-naphth.ih-ne (B. 40, i.joi-, 


Xitny'cn derivatives nj the Saphtho-qmnones. 

1. S aphtho ‘ quimme - phenxl - hxdrazimes. I’nliki* tie hiii/iiii 

quinone, botlt the a- and /l-na])htho-(pimones unite with l'!l'll^l■ 
hydra/m and form phenyl-hydrazvnes (B. 28, 2413). ITe (imn 
phenyl-hyilra/ones are iilerUi< al with the iM-nzol-a/.o-naphtliob (I- 32, 
3100), The re-^nlts of tlie action of unsym. acyl-pheiivl-hvl: 
up»»n ^-naphtho-quinone must probably be regarded as ( )-ac\i.ilt 'J 
naphthols (P,. 40, 2153 ; A. 369,353). On the otln r hand, a n 
rpiinone with unsym. ben/oyl- ami methyl-phenyl-hydr.i/in '‘ly 
yielded proflucts ( ,,11, ,n,)( ,H, ('ibM, ' 

differing 
iiaphthol 

I H). 

2 . Sitroso-naphtlwls or S aphtho-quinoximes. 


ng from th<»se obtained by methylating ami ben/.oylatm.k I 


These are 

wlnn tlie idcohoiir solutions of the o- and j3-naphtho-qui 


liueil 

ar(^ 
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boiled with hydroxylamiiie hydrochioride, and by the action of nitrous 
acid upon the napiitliols; liencr tht/y can be regarded as nitroso- 
naphthols Ci,)Hjj{())(N()Fi) or (', 5 l{g(()H)(X 0 } (cp. nitroso-phenols, 
]). 198). Three isomeric bodies are formed ; their relation is expressed 
by the following diagram : 

0 0 


Non 

jNaphtlio- f/-Naplith()({iim()ii»- 
qilllinno oxiliH' 

(i-Nitroso a n.tj'htliul 


NHjiMl 


xNaplnhol p'-Naphthol 


Noll 

O 


ri-N'lll(.)SU- 

/bnaphlhol 

p'-Naphtho- 

(piinonc- 

a-o\iinc. 


^i-N.ii>tUh()- /bNaphtluHjuinonr- 
quinoiK' /boxiim* 

/l-NitroM} fi-naplithol 

The three isoimaides are weak at i<l'>. < )xiilati(tii eonveits lliem into 


the corrisixtiuling nitro-naphtlioN. 

a-Nitroso-a-naphthol, u-naphtho-quinone-oxime, nu lting . t ujo , 
and ,9-nltroso-a-naphthol, /i-naphtho-quinone-/^-oxime, melting . t 15 j , 
are I'oloiirless ('ompound''. /]-Naj»hth('-<jmn<»ne-<t\im<‘ i> lu-t math* 
li'otii i-oxy-i-naphthoic aetd with nitrous acid, wlu-n tin' carboxyl 
groiil) ix split oil (H. 26 , liNo). a-Nitroso-d-naphthol, f,-naphiho- 
iju i non I’-a-ox tine, consisting of yelh'w-ltrow n laisms, melting at loo , 
preeipitales dilferent metal> frenn tin n '•alts, ainl may b( used to 
Mparate nickel from cobalt, iron from alummmm, ami for the detcr- 
iiiiuatioii of <'()pj)er (H. 18,2728; 20 , 2>g). .\ (IT 24 , g; ;!), 

a uoo] dye, is tin* iron salt td (i-nilroso-b'-naphthol-sulphoiiic acid 
obtained bv the at tu n of nitrous at i.l uixm 
N liaetfer's /^-naphthol-sulplnmic at id. ( tln■^ult H. 30 , in;. t'U‘ the 
pf'iduet obt.iinecl in tin* actnm of NT b. Naptaii s upon .N-hat tti r''- ji-dcu\. 

Hie (ihi'ts t»f tin* nitrt>so-naj)hiln tls. dtiivetf tit>m tin* "ihar salts 
"Mil iiii'thvl iodide and partly from tin* tpimom ^ with .ilkvl-hydroxyl- 
ainiiKs .lie la'duced to amitlo-naphthols liv tin tldoiiile (H. 18 , 715, 
"'’-.S), a proof of tlie " oxinn' ft>rmnla ” ol the mtr«*so-naiditinds. 

"'Naphtho-quinone-dioxime 1.1 ^|||[ formetl ivom a- 

■'itroso-fi-naplithol with hydroxylamiiie livtlitHhloritlc. It melts vit 
'"7 (H.21,.ug). 

/^-Naphtho-quinone-dloxlme 

^-iiitidso-a-naphthol and from a-iiilrost>-7)-naph(lnd by the aetioii of 
V*lt'‘xylamiiie hydrocdiloridc (B. 17 , 2tiM,}. 25S2). It melts -d np) . 
'\fter the nianner of tlieglyoxiinesit forms tin- (ni/n./rh/c t ^ 

j’^Htiiig at 78°, when digested witii alkalies. I his ctunptuind may alst> 
iX! designated naplUho-furazan^^. The reduction of the dioxmies gives 
h> naphthylene-diaminc. 

3* ^'(iphtfuHiuiHone Chlorimides.—'l'ht^st: are made from aniido- 
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naphthols, and the dichlorimides frnrn the naphthylont' dianiiiu's with 
a bloaching-liiiu' solutinii (H. 27 , 23S). They resemble the bt n/.,^ 
qiiinone chloiiinides, but dn not e.Miibit the same dyestud eondi 
tions as tl\e former (H. 27 , 242). 

a-Naphtho-quinone-chlorlmide C,„IIe,i, 4!(NCl)() un its at ion 
a-Naphtho-quinone-dichlorimide, Cj^Hai i, 4] (NCI) 2 melts at 147 
^-Naphtho-quinone-a-chlorimide, melting at S7 , and /^-naphtho- 
qulnone-/^-chlorimide, decomposing at yS \ ar»- derived from i- anh, 

1, 2 -ami(lo-naphthoN ; they yield ft, <i- ainl a. ) 3 -nitroso-naplitli’ T 
with hydroxyl imiin . /^-Naphtho-qulnone-dichlorimide melts at 17 

4. iifui Anilts. I'he indo-])henol and indn 

aniline dyes of the naphthahin- series boloiig to this group 
a-naphthol blue or Indo-phenol C,,,!!^;! O' l N.(\jHiN(Cllj)_, whali 

rosiilt'' when naphthol interat t'' with dinu thyl-])-phenyh ne-(liaiiiiiit (.1 
nitn •M)-(lnnethvl-anilm«‘. I'hi* sitnph- <i-nai)htho-(piinone-imi(l< 1^ iint 
knnwii. 2-Amido-l, 4-naphtho-qulnone-imlne, di-imido-naphthd ( ,„11 
;2!Nll2 I d 1.4 NH (A. 154, 404) is j)ro<luci'd m the oxidation ol i- w- 

2, 4-diamido-naphthalene. Ijoihng water changi-s di-iimiln-iia]'liili"l 
to 2-oxy-l, 4-naphtho-qulnone-imlne, uniting at (H. 23 , 2 }Si 
aniline tn 2-amido-l, 4-naphtho-qulnone-anlle C,„Hy 2 Mic,.ll i n i 
NC^jIIs. melting .It 1S7 ib 13,12.5; 21, .5yi. «)7<>) ; .md furili.i tn 
2-anllido-l, 4-naphtho-quinone-anlle (( um". I 02'') . mth li\di xvi 
amine an oxy-naphtho-qulnone-oxlme, wlm h ( nnsists of t\so mo lna : 
tions, i<-d .ind N'rllow, wlm h can be i h.inged <»ne into the oiIk i 1'. 

29, 1415). 

a-Naphtho-qulnone-anlle C,„l j,. i ( >'4 N( JI., led roinmn-, mi' 
too . and /?-naphtho-qulnone-anlle < < h2 NC,,1|. , m p i ; 

d.irk-gre« n in edle->, are fornn <l bv alkaline < ond< nsatuin <'l intioMi- 
In-n/ad with a- ami /^-n.iphthol re-pe( tivi-ly (1C 39, lo.iSi 

2-Oxy-l, 4-naphtho-quinone-anlle, un iting .it 2 jo uiih do m 
portion, Is prodtiee d l.)y the a< tion of amhne in tin- 1 oM np..n /-j-n iplitli" 
fpiinorn -d-'.ulphoim: .n id, tin- oxidation prodiK t of i , 2-.innilo-na]t!itli"l- 
d-'.nlphonir a( id. I Ids is an iiist.un <• of the real 1 .ingenn nt of .1 ,0’- mi" 
an a-n;iphtho-(pnnone «leriv.itive. I'lie i>-di.imine-' reart in .1 inamai 
^imil.ir to aniline, so that in thm wav hvdroxvl-ind.uuline d\o-. 
.d)(»\( ) « an lie obtained (H. 27, 25, 4,050). 

a-Naphtho-qulnone-phenyl-dl-lmlde C„Jl,.(NH)(N( Jlp. imitms ' 

120 , foinn-d upon oxidising p-ainido-ii.iphth\bi>hen\!'.inim'' 

mermirn oxide (A. 286 , 

/^-Naphtho-qulnone-lmldes, alM. mdhd tmn/o-ow- or 
napkthiill'tu's, c.g. ( joH,j-l, 2-()(N’ll), an- ])i(rthired when tin .dk i.m' 
solutions of I , u-amido-naplithols are oxidised with an . 

II, Ai.rollOLS ol- I HI-: NAHirrilALKM-: SKKIKS AM) nu i'^ 
Oxidation I’kodi'cis. 

A. /J/t7>/io/.t. Naphtho-benzyl alcohols, naphthyl curhmoh f 
( IIj OH, the a- melting at fxC ami Innling .it 401 , an'l fl'*’ e ."i, 2b 
at .Mo d result when their arnini's are treated witli nitrons .n i<l ( " 
257) The naphtho-benzyl chlorides CioH,! H,( 1 , the a- boiling / 
(25 mm.) and the ft- melting at 47'’. are formed when 1028). 

the two rnethyl-naphthalcnes at a boiling temiwraturc ( 1 C » ^ 
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Naphtho-benzyl-amines menaphlhyl- amines C,oH7.CH2.NH2, the a- 
boiling at 292 ’ and th(‘ nu-lting .it do , Inive been niach* by the 
reduction of the eori‘ehj)un<ling najjfhthoie acid tliiainides, as well as of 
the naphtho-nitriles. 

a- and /^-Naphthyl-nitro-raethane (',„H;.( H,NO,, ni.p. 73 and 72 , 
show isomeric phenomena similar to tlnoe of jdithalvl-nitnj-methane. 
They have l;een obtaint'd from the na])lilhvl-aeeto-mlriles by the action 
of ethyl nitrate and sodium ethvhite and si)!itting u]) of tin- re:,nlting 
iutr(j-aceto-nilriles by boiling with soda (11 38, 50S). 

a-Naphthyl-dlmethyl-carblnol Lioll; a:( (()H)(('H.5),. m.p. No . from 

(iaiai)hthyl-m(‘thyl-ketone with Cib,.NigI, and from a-na{)hthv]-mag- 
nesium bromide and acetone. a-Naphthyl-phenyl-carbinol (\fjH-rH 
(OlljCtillj, in,]). -SO , and a-naphthyl-diphenyl-carbinol (',uHX(()H) 

(halU)-2. Lll - a-naphlhyl-magneMiim ]»n)inide, with Ix n/alde- 
hyd(' and l)en/.o-i)lienone respectivi-lv (11 37, 025, 2755). Other 
naphthyl-carbinols, see C. 1910, I. ii t f. 

II Aldehvih's, A'c/onc.s'. - When the na]>hthybniethyl alcohols are 
o.xidised, the jiroducts are : 

a-Naphthaldehyde (‘j^lU.CHO, V)oihng at 2()i , and ,d-naphthalde- 
hyde, melting at 39 (11 20, 1113 : 22, 21 jS . 44, \\j]. <t-Naphthyl- 
acelaldehyde (',„li7.('H2d H( ), b.p.,j 103 -i(.o , from n-vinvl-naplitha- 
leiic with HgO and 1 (f . l<*oN. ll. I7N"). 

a- ami /^-Naphthyl-methyl-acetaidehyde ( ,olL( Hi('H.,)('Ho. b j),, 
1(2 and m.p. 3 y , by comh-ii'-ation of a- ami p' na])hth\i-nn tlivl-ketone 
with ehloro-acetic e>ter andM)dnun ethvlate, tin- re-ulting glvcide esters 
bi-ing sai>oniln-d uith loss of ((' io"N, 1. (.jp. Tin a-co]n])ouml 
has also been ol)tained by the a( tioii of Hgt> .uid 1 upon a-pro)u nvi- 

n.iphthalem- (1- l9"«''. U- 

a-Naphthyl-methyl-ketone, aid'^-naphth ;',„H;.('03'11;. is derivi-d 
from naphthalene and m'et\-i ehloridr b\- nn an- <•! aluminnini cliloridr. 
It melts at 3-1 and boils at about 203 • ll-e!th'rnl, split- oil hydrogm 
ihloride and beconu's a-niiphth\}-aeel\ii >ir <i<ill:' Oil, Potas^mIn 
permanganatt' oxidises the ketone to a-n.iphth\i-glvo\\ lie ai iii ( mil; 
f fU’OOH, melting at 113 . which is al-o foitm d b\ the -apoinlii atioii 
of naphthol cvani<le obtained froni n-najOtlna 1 eiilond^ 

<i-Naphthoyl-o-ben2olc acid l,olL< (m,,H,< < •' dl. mp 173 . bom 
plithalic anlivdride, na]dithalene, .iml AU 1, -Jl 33, j p I he ai tnui 
'if N.i amid(‘ and .dkvl«'ne nxlnh- piodm « - ti mlk\ i- na to-na]ihthom s. 
'■01 responding to aceto-phenones (( loi". H "'P Other acyl- 
icipiithvl-ketones. see ('. T()oS. ll. o}N Plicnyl-naphthyl-ketones 
< ,oll7<'hK JI, see C. 1908. ll 1337 

1, 4-and 2, l-Naphthol*aldehydet\„>UlOH ilHn. !U }c and M . 
•ue best obtained by Gattermann's im tliod m the form of aldimines 
(Ik 32, 2<S.| ; r. i9t)i, 1. loio), 1, 2-naphlhol-aldehyde, m.p. 3') . ha> 

k*'‘ 11 obtained by tlie eomlensation of d-iiaphthol willi isatin chloiide 
29 , 3S2 ; 30 , 277). Id'om naphtbol-sulplioim aeids, naphthol- 
''Mehvd('.sulj)h()ni(' ,ieids are obtained I'V Iv-imer s aldeln de sN'iithesis 
■ bS(),S, H. 799), 

l-Naphthol*3-metbyl-ketone t o' u.i 110. imlting at 

0-0, is formed from /J-benzal-hevnlinic acid bv condensation (11 24, 
3201). See B. 28, I94(), for 1. 2-naphthol-methyl-ketone. 

Perl-dloxy-naphthyl-ketones (Hoijii. from pen-dioxv- 
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naphthalene with earboxylic acids, and zinc cldoiide, are lac-fornniu' 
mordant dyes (C. 1901. H. 12S7). 

C. Xdphlhaltnc-mofiocarboxvlic iicids. — a*Naphthoic acid C,„H. 
COoH, melting at i<h)\ is derived from a-najilitho-nitrih* hy sa])niiiii, 1 
tion (H. 20 , J42 : 21 , R. 844) : hv fusing a-naphthalenc-s\il|)h()ni( ;ii 4 
with sodium form.iti' ; l>y the action of sodium on a mixtuii' ol ,, 
l)roino-na])hthalene and chloro-carboiiic estor ; and from nai>hthal( 1,, 
urea chhuiile, and aluininium chloride (H. 23 , .1190). /^-Naphthoic acid, 
melting at 1824 is formed from /^-naphtho-nitrile (H. 24 , R. 7^4 
well as l)y the oxidation of /^-cdlvvl-naphth.ilenes (H. 17 , 15^7 ; 21, 
355)- Ih)th aciils <ire decomposed wlnn luated with barvt.i n,! , 
CO, *uid naphthah ne. 

Honmlv^^ous Xuphtluilt'nc-carhdwHc Acids. ft-Naphthyl-acetic acid 
CjoIl7-a-CH,.C( )OlI. melting at 141 . has berii made by tin* n diK i; :i 
of a-naphthvl-glvoxvlic a« ad, whih* tlu' j^-ucid, nn Iting at 1 -;(< , ha ! ■ a 
piapvired hv im-ans of the cyanide from /^-na])htho-b(‘n/.vl ( hi' : , 
(B. 29 , 2473 ). 

a* and /^-Naphthyl-acryllc acids C,oH-.( i I : ( lit ( Kill, m p. 2n^ n ! 

19P' ropectivciv. arc found by IN rkin’s syntlnsis from the n.ii'htl - 
aldehydes with Na acctati- and acctu anlivdridc. With Na ])ro]>i' n ( . 
j)ro])ionvl-naphlhalcne i-^ mostly <>l)tainc<l. witli loss of CO, (( lo,; 

|(H (li 

II. 800). a- and /^-Naphtho-cumarin c,oH ' ' . mp, i|] 1 ' 

h ) ( ■ ( ) 

1 1.8 . and their alkvlatcd derivative-^, liave la cn obtained bv tla c a' . a 
eurnarm mt tliod'- fta.ni malic a(ad, aia-to-a< » ti( ester, etc. with il/"',. 
and from the naphthaldehvdes bv IN ikin’^ '>vnth(-'is (1C 36, lo' '! 37, 

448.1 ; M 30, 280 ). 

/^-Phenyl- aiul /?-naphthyl-ii-naphiholc acids an* tin iiir'.srti’ a i l 

piccnic ai id-, ('.ee ( hryselie ,ind INcelje). 

Suf'\titutcd .Wiphlhotr .Kn/s'. riie nitr.ilion »>f a-naphthoi. ..1! 
pi'/duf c^ 1,5- -md 1, 8-nltro-naphtholc acids, melting at j ;o cid 
274 re>j)e< lively. ICdlmg nitric ai id r (»n\cit>. tin in into 1 , "v a - 
and r.8-(^-) dinitro-naphthalene. 1 , 4 -Nltro-naphtholc acid, m 
at 220 , re-.nlt-> upon aa|)onifvmg tlie nitrile, whit h t rc", 

on treating the dia/**-(lerivative of i, 4-nitro-iiaphlhvl-ainiii' "ihi 
pota-^sinrn ciij)ron-> r vaiiide. 

i‘errou> -sulphate and ammnnm reduce tin- l,4*a(id to 1 1 'I'C 

amido-naphthoic acid ( 1 , 5 }-, melting at 212 IH 19 , 19-'' t). o a lar 

)a.ine reagenl> redme tin- i.8-a(id (•» (1,8)- or pori-ainido-naphlhoic 
acid, whicii, when free, pa^se^ like the I, .S-amid' oulplnaii' a(i'i-'ieil' 
leadilv into it^ mm-r anhydridi’, naphtho-styril t C\||’ 

at 179 (B 19 , ii ji). 1, 4 -Amldo-naphtholc acid melt. 9 i; ' 


28 , 1842). . . 

See iC 24 , R 947. for tlie nltro-^-nnphtholc acids. 2, 3-Anurto- 
naphtholc acid, melting at 21.^ . results upon ti eating tin < "i 0 4' n' " j 
oxy-naphthoir acid with ammonia (B, 2 St 49(89). I'lirtlm 
amido-naphthoi( acids, see C. 1H99, I. 28.8, 1 , and 1 , 4-DlanU(0 

naphthoic acids, rn i). 84 and 1854 dcToniposi* into ( O; »i''’ ' ^ ^ 

I . .pnaphthylcne-diamine. Hicir c-stm have been obtained bv n'" 
synthesis (C. vpy. 11 . f>8, 549). , . ^ Pl|. 

Oxy-naphthoir aridn, naphthol-carhoxylic acids, ront.immg 
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and COOH-groups in the ortho-posiiion, are prepared like the ortho- 
phcnol-carboxylic acids — i.e. Iw heating the sodium naphtholates with 
{’O2 under pressure. i 

Naphthol-carboxylic acid (',„H,;i i(()H)|2!(COOH). melting 
at 180°, is formed from a-naplitliol and from /Tnaphthol-so<iium with 
arbon dioxide and j)ressur(‘ at 120 {3 ; 2 , l-(^)-naphthol-carboxylic 

acid, melting with decomj)osi(it)n at , i^ similarly ])roduced ; while 
if | 9 -naphthol-sodium be heated Fiion- strongly. 200 ' 250 \ in a current 
of carbon dioxide, th<' product will be 2, ^]-naphlhol-curhoxvlic acid, 
melting at 216^. 1 he 2, i-f^)-naphthol-(';nbo\ylie at id is distinguished 

by the easy mobility of its carl:)o.\yl gi()U]c Heated ahjin*, or when 
boiled with water, it changes to /j-naphth(»l ; nitrous acid converts it 
into a-nitroso-^-naphthol, and dia/o-benzene salts into benzene-azo-jS- 
iKgFhthol, etc. Ihe 2, 3-acid. on the otlier hand, is verv stable, and 
resembles salicvlic ac'id. Itemuise of its striking .and reniark.dde vellow 

CHj CO 

celour the formula of a kcto-dihxdrihnaphilunc acid Cdf, j 

CH -C COOH 

heis been propostal for thi-' acid, the behaciour of tiie acid toward 
plieiiyl-hydrazin supports this view ; it o v. iv i>idb.ible that at first 
a livdrazin is produced, which subse(juently. owing to indol condeusa- 
(ion, forms a ])heno-na()htho-c.ub.i/ol-( arbowiic .icid {IL 29, 283 ; cp. 
also .\1. 31, 917 ). With thionyl cjilonde, n- .md /8-naphtliol-earl>oxvhc 
.((•ids yield the corresponding ehb'iide- {('. njoi, (I. nKp. Tin- 2.3- 
ii.iphtiiol-earboxylic acid with PLl., gives coloniir-s2-chloro-3-naphthoic 
acid chloride, m.p. 5 <» . b.p.„;„ 2 \S (H. 34, . 115 .S). 

Prom 1, 2-naphtlioic acid chloride and .icet\i-2. pnajihtlioic acid 
I liK'iide, transpiisitiou with s(t<liunMnaloni< osto \ lelds |d-oxy- 1, 2- and 
2, 3-naphtho-cumarin-naphtho-tetronic acid (sJJ. ni.p, 

258 and 240 ' (A. 367, 253 ; 368, 43). 

\aphtho~xanihoncs (li. 25 , 10^2) are produced 

when the three 0"naphtlui!*carlntxvhc avnL are heated with acetic 
;iiiliy<lride. 

(1.8)- or perl-naphthoLcarboxylic acid is doivcd tnwu (i, S)-anudo- 
napbtlioic acid l)v means of the dia/o-c«uupoiind. It l)naks down into 
water and its y-lacione • un iting at . 

2, 3-Hxy-uaphllioic acid ami diazo-ln u/cne cldonde viclds a mixed 
■^'H'ompound. Reduction converts thi- uuo 1 , 3, 3-aniido-oxy- 
naphtholc acid, which, on boiling with siilpiuuic at id. betmins 1,2, 3- 
dioxy-naphtholc acid. This can also be obt.uucd from /^-najditho- 
^’'ixHjuinonc and carbon dioxide, and bv t'xitl.itiou it is changed to 
i^'naphtho-<(uinone-oarboxyllc acid (IL 28, 3o8«)) I rom sodium a- 
'''Plitho-hydrmpiinono and CO, we obtain 1 , 4 -dioxy- 2 -naphthoic acid, 
P i8() witli decomposition, and alsti a comh iis.itiou product of the 
'‘’bhrarene series {]. pr. Ch. 2, 62, 47 ). 1, 3-Dioxy-2-naphthoic acid, 

^'‘iP^ithu-rcsorcin-carboxylic dch/.’m p. 145 ' 'vttlt decom|>.)sitiou. has been 
P'^iiied by saponifying its ethyl ester, m.p. 83 , loi nual sviithetically 
Ihe .action of concentrated II 1 SO 4 «|>ou phenyl-acetyl-maloiiic ester 
n other dioxv-naphthoic acids, see IL 29, 3vp 

• ^ifphthalene-di- and poly<arbox\iic Acids. ^i\ of ihest* acids 
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are known. It is remarkable that the i,H- (u- peri-acid, so-ralKd 
naphthallc acid .S;{('()()H)... is i)rodnct'd liy the oxidation of 

acenaphthene and also from its , which is made V)y sa])<)nitv- 

iiig tile diazo-derivative of peri-amido-najihthoic acid. Ihe follow- 
ing diagram represents the relations of .i series of peri-yiaphthaLnc 
deriviitivt s ; 


No. NO. N<', ( OOH 

J ' 1 ' 1 1 


Ml, COOH 

ivii liiuiti" 
nai hlh.il. n»* 

Oil lOUH 

\. • • 

e« 1 1 lutto n il'll 
tlion- .i< '! 

coon t exm 

1 n, 


,.k; 


) 

1 ! i - 

— ► 1 1 I 

1 : ! ■ 

— 


N / 

t 


1 

Peri-.iini 

IVn lui hti.'.l 

1 

N.ii.*ur.,iii. 

0. ., : 

OApiith'.'.' 

.1 Ifi 

« .^i 1 l:> 

•to-l 



Just as in the case of other Jieii‘«hii\ativrs, here nai'lilluilit 
ai id when lusiled to iSo breaks down without nn Iting into water and 
its unhwindc ( t b J h nu lting at . \vhi( h abo form^ e.oiK eii 

tre ating the ai id with ah oholie IK i, and in manv other juaK < Like 

phthalif anhsdiide. it ('ondeii"* s with phenol ti» pht}u>l-naphihuU'in 
( ( Jt.oH), inalonn a.'id < -tri .iiid 

'- 10 * ‘«\ , n ' 

ZnCIj to iieri-naphtho-ind.iiulione I H, (( . ipii. 1 

Naphthal-imide m p. .ioo k when treattd witli sn.iiutii 

hypochlorite gives naphtho-styi lie (IL 43 440). ( p. IL 28 , 32 , 

42SJ ; C. 1902, II. ; A. 327 , 77 for naphthal-iniide, -anile, and 
-phenyl-liy<lrazile 1, 2-Naphthalene-dIcarboxyllc acid, obt ame 1 1 v tlu 
saponitK a'tion of its nitrile, nn lt^ at 175 ami passes into its ,nih\:hht<\ 
melting at 105 (K. 25 , 2.475) 1, 5-Naphthalene-dIcarboxylic acid, iv 

Cll- 1 ( OUlI 

l-Phenyl-naphthalene- 2 , 3 -dIcarboxyllc acid ‘ ,11 1 ‘ i ooii 

is ffjrmed as an anhydride, m.p. 255 , in a reaction recalling 
ticm of benzene rings from a* < tyh‘ne>, on heating phenvl-i>i"i'io !< an 
C11H4C ; (dC.OOIl with acetic aiihy<lride and <»n illuminating a 
wdution of dilrenzal-succiim anliydiide. ffy the action of ( oiu "‘^’'^'1' 
HjSf J4 the colourles-, anhydride passes into allo-chryso-keto-car 0 y 
acid, m.p. 2 HH\ in claret-coloured nei-dh s, wlmh, on (using wit i a 
yields an isomeric 1-phenyl-naphthalene-dlcarboxyllc acid, m i» 

(B. 40 , 3372. 4839 ; ^ ** M*)?) : 




-( ooll 
A 0 


HapbUulaDa-teCramboxylte acid 


(■..M.CO"" 

cjijcoon 


H, [<,.(. 5. 
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p;;SSnrox"n«:,‘(a naphthalene, results when 

obtained by the <listdMon"ofthe^^^^^^^ 

the naphthylamines l)v means of the ,li ,/ ' 

a-Naphtho-nltrlle/a-cyanUaph h:^ :rr" p 

and boiling at 298’, has rdso be™ Tfnl l '? ’ ■)' 37 ” 

(:,„H,.NH.COH. prip.iiMl h,,„, fnrmo-naphthalide 

^-Cyano-napbtbalene melts at hi, and boils ai t o n- 
naphthalene (:,„HJi, 2i(C.\), nultiiu- .1 *> 2 -Dicyano- 

rhloro-naphthalene-snlphonie' arid is dL,i|",i with ’n't"' "'‘''V' 

cvanidc (H. 25, 2975) I'or tddiiioTi >1 ; ■ "1 * ' l’'’''‘'^"’m ferro- 

see A. 152. 28 ^ : f i 8 (.V, ''" yano-naphthalenes, 

l,4-Dicyano-2,3-(lloxy-naphthalene < , 11 . ' i'”' 

nrnsmm 

f n/!'\r '"•"^'iK-rings, and called perylene 

bronze-coloured Hakes, b.p, 202 -205 , the con- 

nrXMenL,''!."]''' c "> tonnali.a. from i, ,S-di-io,ln- 

1 plitl .detiL <11 heating with copp,.,- bronze (It. 43 , 2202). riie i 1- 

™WlamVdoI!dYDhen^^ "'‘'''"'"dins, coi i esponding to the benzid’ins 

nSn/'®"* ■".""'“Ph'hy'n'ne. In ..ans,,„n„::„ 1 ? hvdral 

Per rent ' snlnl"' ' ‘ n■'pbtbvl,nnm. s b\ the action of ,So 

baric i. B‘'^'p such as 

'ininrnes of the di- 

I) .r;r’T' ■’ -’' 82 . .t. . h 42, ..isv 

nsed in f()rmme'"(i* ‘'"'1 drnv.itivi s .ne formed by methods 

™ethane('H 'cnes „j. ,md /i,,-<llnaphthyl- 

Ob’ seen ai lo'trlj. ni.p. io<) and i)2 ; n, rf-dlnaphlhyl-methane, ni p. 
i's ’r.irhinoM,VP'’i' “e‘''‘"*P''‘''y-methane (t .Jl.ijt il, m.|.. tot , from 

11,( ,„lt)„ m.p. t.sf,'. on hnu- 
bioK.CH • ('Hi- u ‘ I 's I into nii-naphtho-stilbene 

hito wliicli it ' / Hie latter is eh'st'ly relatetl to picene, 

^ 55 " (B. 88 on supeiheatinij. /^/^-Naphtho-stilbene. m.ie 

‘^hichvdts ’ I r**^^^’* Amine, and from nai>htholene witli 

vve obtain, with partinilar eas(\ alkylidene-ilinaphthvl- 
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amines (C. 1900, II. 481) ami alkylidenc-diiiaphthols. The prodiK t . 
formed from /:J-uaphthol with aldehydes part with water and becom,. 
xanthenes, hence they in all probal^ility contain the alkylidene groups 
in the o-positi(m with referem e to the liydroxyls ; ^-dlnaphthol- 
methane, melting at i()o\ yields, with TOCla, dinaphtho-xanthcnc 
. while In-n/.aldt'hyde ami /^-naphthol at once friin, 

Wi'^-phi.'nyUnaphtho-xanthoh’ C,jir.(Tl{(',„l 1^)0 (B. 25 , 4477: 26 , s;), 
together with an .ua tal. Sn(linm-j 3 -naphthol and chloroform at ivi 
])rodnce an anhydride of trioxy-trinaphthyi-mtihane HO(',„llp ij 
A lollfl jO, m.i>. -74 , which is also formed by the ct)ndensatioii li 
/ 3 -napluhol and /^-najdithol-ahlehyde (C. I. 945, loio). 

aa- and ^/3-Dinaphthyl-carbinol (C,,,!!,)^^!!!)!!, from a- and 
naphthyl-magnesium bromidt' and formic ester ; ana- and uud-lri- 
naphthyl-carblnol ((\„Il7).,(‘oH. m.p. i(m) and 2d4'’. riu* dinai)rith\l- 
carbinols, luit, strangely enough, not tin* trinaphthyl-carl)iuoh, di ,\v 
tlu‘ same imdulitv of the hvdrcjxyl group as the dipln-nyl- and ti ipln ii\ i- 
carl>inol. HCl easily prothices tin* ( orresponding chloruhs (( ,,,! Ip, 
CHCl, from whicli aa- and ^/^-dinaphthyl-acetlc acW (f',oH7).ddl( ( m )h' 
m.p. and 170 respu tivelv, are .)btained, witli Mg and" Co ,, On 
treatment with /.inc and MCI, tln‘ dinai»hthyl-carbino!s easiU* ,,ii 
water .ind pass into aa- ami f^^'Jinapiitho-fJuurcnc (H. 42 , J477: 43 , p. 

Nunn rolls tlves nf the naphthyl diphenyl, dinaphlhvl-i»lu uVl md 
trinaphthyl serie-- hava* be«*n pia p.ued by known nn thods. but .lo ni 
no prat tieal interest, oii .na tumt t»f their slight sohibilitv and hi^li 
price (P). 37 , 

I >. Acenaphthene. .\cen iphthem*, ttr pen - ethylene - napht’>:\li 


I cCH, 

CioH, i . un iting at <)=) ami bt.iling at J77 , is a pet uliai duiwi- 

I s idl, 

tive of naphtliali-ne, which is ol>taine<l l)V comlncting a-etli\‘i-naj>)iti 
lene through a red-ln>t tube, or l>v the actit»n t>f alcoholic ))ota-li ip' n 
(i-f/romo-ethyl-naphihulene ( ,H,Br. It also occurs in t 0,1! t.u . 

Ina-ininh as nanaphthein* is oxidord l>y so<lium biclirotnati .ni l 
suljihuric. at ill t»i na[)lithalic at id, the si<lr chain f must be an tii a '1 
in the two peri-jx.sitioiis (i and h) of naphthalene. Acenaphthene- 
qulnone f j„H,j(f C))2, melting at 2t»i , is a by-prtHlncl in this oxulatr ii. 


Zinc tlust and aretic a< nl r^Hhire it to awnaphthenone C,olln < ^ 

melting at ui , wliile hytlriodn .irifl and jihosphorus t liaiige 1! t" 


bla-acenaphthylldene ((',,,11,5 ( u.f ). 2. melting at 294 , and alk iC - 
derf>mjM»se it into naphtfutUehvdu u.id (H. 26 , R. 710 ; .\. 290, no 
C. iSc/y II. 37M . II. 775) : 


* 1*1 1 * . i /C|*H** 
(0(0''^ 

fit ; ;icenaplkthyli(lf’nc ’ 

/H, I 


( C) 




C,d«e ^ 

< O 

Acenaphthene 

qiiiitonc 


(MO 

► t or t ,oI b 

Noon 

Naphthahlchylu; a' i l 


( 1 1 (Oil I 


Acenaphthenone 

The monoxirne of a(:cmapldhene-f|iiinone C,j,H/)(NOH). ni I' 
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is converted into naplithaiimide by lETkmann's transposition ((’. 1903 
1. 881). 

By bromination, nitration, or a^idulatioji, acenaphthene is substi- 
tuted in the 4-p(Jsiti()n, as shown by iliu conversion of the corresponding 
derivatives into derivatives of n.ijilitlialic acid (A, 327, 77 ; B. 43, 

Acenaiihthene-cpnnone easily unites in llie luesence of condensing 
agents like AK 1^, /nl 1.,, with aroinatii hydrocarbon^, amines, and 

phenols to form diarvl-acena|)hthenonr^ (B. 43, 2915). 

9, 9-Diphenyl-acenaphthenone c,oii, lyp ^ . in.]» 174°, results 

abo from tlie 9, lO-dii)henyl-ac( naiilithenc-glvcol e,ofL 

ni p. I5b\ the jirodiict i»f the action t.f (',.H AEd*r upon acena])htliene’- 
(piiiKHie on heating with eoncentr.iti-d HCl (i)ina( .-lin tran^pu^itiou). 
W'ithindoxyl andthio-indoxyi (/Lo.w-thio-naplithene) acenaplithene- 

(piiiioiic condenses to a violet or red v.it dve VdL ^ 

' *7 ' ‘' ''Vjl. ■ <■ ■■''•'I. II, 775). 

W'lien the vapour of acenaiihtlnne i^. conducted over lead oxide 
heated to rednesv, two atoms of hvdn.geu ^]dit oif and acenaphthylene 
tH 

^1(31/ ' results. Thi-^ forms wZ/ea jilatcs {\i. 26, 2154), melts at 
\ H ■ . ■ ' 

()2b and lioils at 270' with decomposition, ( bromic acid also oxidises 
it to najihthalic acid. 

On a synthesis of substituted aceiKjphtlivh-iU'>. ''ee A. 369, 157. 
(hi hi-ating acenaiihtliene with ^uliiliur to .ib.au 200 , we obtain 
dinaphthylene-thlophene d,oiL [ p ’ p jo 4,11,. red needles, m.p. 278-4 
beside the yellow hydrcK'arlion lo^bv p trinaphthylene-benzol, 
iirp. ,487 (B. 36 , 0(>2). By reduction with hv<iiogeu and hnelv 

(iividid nickel we (»btain from acenaphthene tetrahydro-acenaphthene, 
hi'. 251 (('. 1901, II. 202) and decahydro-acenaphthene, b.p. 230 - 
2.H (B. 42, 2094). 


14. HVDKO-N-APHiltAI I NK Dl KIVAl 1\ i s 

H\dro-naj)htlialeue compounds attach themselves to n.iphthaleiie 
j'^f as the hydro-aromatic lu'n/<-m- d.eiivatives do to ben/onc. 
^biiihtli.ilene and its d«Tivatiycs lake up hydrogen and tlie halogens 
'""le readily than the compounds of I'n-n/i'in'. lhos(' na]duhalcne 
beiiV.itives wliicli liav'c added hydrogt'ii to cin- imcious alone are 
’^|'>iiaikal)le and interesting, btvaiist' tliev niamtest in one substance 
Ibe ihtfcicnces which prevail between an anoiM/n' and a hyJfi>-ino»hUic 
‘ilhyclic nucleus. While the non-ludrogeniscd micleiis 0! tlie 
ti^spi^ tive naphthalene comtxmnds retains the aromatic properties, the 
'Ndiogeiiiscd (ilicyclic nucleus assumes, on the ((Mitiaiy, the natnu' of 
hly radicle, and as a consequence the whole system aciinires the 
^ i^uactn of ail homologous iHUizene derivative (Bainbt rger, A. 257, i). 

A ^%dro-naphthal«ne Derivatives, Dihydro-naphlhalene 

' "(g at boiling at 212". is foinu*! wlun naphthalene is 
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reduced with sodium in a boiling ethyl-alcohol solution. Fhe ontenuir 
hydrogen atoms assume the i. 4-p(^sition, because the hydiTle yit lds 
o-phenylene diacetic acid when it is oxidised. It can be viewed 
the hydrocarbon of a-naphtho-cpiinone. Diliydro-naphthalent' i,.. 
scmbles the olefins — t\g. ethylene — in that it readily takes up uv,, 
univalent atmus or radicles. Thus witli l)romine it forms a dif>ro>nhl,‘ 
with hypochlorons acid a ^lycol-chloro-h vdri n . Ttirah\'dro-niih/ith\y )i,' 

oxide can be easily obtained from the latter, and is rapal)le of re.u r.uimii ^ 
itself to 1, 2-<lihydro-/3-naphtholC,oHiof >. boiling at i()2 ' i().S (js mni p 

which may be oxidisetl to dihvdn)-is()-cumarin-carl)n\vlir arid md 
when it siiUts off water naphthalene is piaxhieed (.\. 288, 7.f) 

en t M . ( H, < n eii, eii v i ii, v tmii 

c.m.n I -^e,n,\ ►'.nx 1 /o I 

X M CM H H, a II a H, CM \{ ( H 

Naphtli.vlrn** l>ihV'lr'; n.tphUi-ilrn*" I'lliV'lin luph'.li"! N i 

ii.if>htli,ilrn<! oM.'.r 

/ lld dh) 

Phenyl-hydro-naphthalene t ,h.< , m.i) 5(.\ result- ii in 

— CH 

phenyl-broimi-tetrahydro-naphthoic .a id »»n boiling with snd.t -(iIuHmu, 
or, l)etter, with diethyl-aniline p\. 306, 2^5). 

Naphthalene dlchilorlde ( igllnf 1. is a yellow oil fornii'd 'aIhh 
naphthalene- is treated witli pota— ium chlorate ainl hydnu tili.i h ,1, id. 
It changt s to a-chloro-naphthalenr at .pt 50 , and b\- the cluiuii iimn 
of liVilrogeii ehlonde. 

Dihydro-naphtfuoc .bn/v. Sodium amalgam re(lu«‘es the n- ami 
/9-n,iphthoie aci(b, two hydrogen atom- being a<lded to tlir u ii lrii- 
already carrvmg tin- eail)oxyl group, .in<l in the ((Tl tlun i^aili 
anstiihlc, and when heat i- ajifilied stable, dihydro-naphthoic acids 
CjoHj.f O^H. fhe former are unsaturat<sl at and y, the latM ii 
a and p : 

rx-Stable melting at 125^ . /j-siable melting at 101 , 
a-rnstable ,, (ji ; 8-unstable lo) 

Ihe unstalde modification- pass into tin- -table mo<lifi( iti' ii' 'ii 
Ijoiling them with < austn soda. Totassium peiinang.matt rxidi'e- 
the table a-a< id to hvdioa iniiamie acid, while tlie im-1ahlr eni 
yields oXiihc .lenl and phthalie aenl. The dibromiiie of tin tin t ilT 
^-acid, in eontra-t witli the stabh- moditiratioii, re.idilv ehaiid' ' 
brominated la< tom*. .All the-e farts point to the following leimul' 
for the stable a- and th*‘ unstable /^-ai id (A. 266, id'p ■ 



-ICiyax'. 
t».4ehtrv>«' JO'i 


» dh i 

4 n, « H 4 en 

• jMi ati«i athyUfu j 
iu(*liOK<4r 4< i I 


Ihc dihyflriH^-arids, when 4)xi4lise<l with ])4»tassium ft 1 rie\ ini* ' 
revert again to /?-na])hthoir aciil. 

The. stable a-dihvvlro-naphtlioic arid, liki’ other a. ^ un- dni 1 ^' 
( arboxyli< acid.H, adfis s/xliurn-areto-acetic ester with ftti iiiati 'n " 
8-ketonir acid ester, which, liow'ever. iiiiineiliately disrai<b ak . < 
camdenses to a phenanthrene (H, 31 , 180). , 

a-Ptienyl-dlhydro-/3-iiaphthole aeld C,oH|(C,H|}( OOH. m b 
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is obtained by condensation of diben/yl-propionic acid by means of 
glacial acetic siil])hiiric acid (A. 306 , 156). 

B. Tetrahydro - naphthalene Derivatives. -Tetrahydro - naphthalene 

C10H12- 2of)'. is formed in the reduction of naphthalene with 

sodium in amyl alcohol solution ; also from ar-tetrahydro-naphthyl- 
ainine by the elimination of the NH,. grtaip ; lienee the H atoms are 
only present in the one nucleus. Naphthalene tetrachloride Cj^HyClj, 
melting at I<S2”. is ])rodiiced when chlorine is ( (jiiducted into a chloro- 
form solution of naphthalene. Boiling alcoholir peUash changes it to 
(lichloro-uai)hthalene. See B. 28 , R. ipi. for the oxidation of naphtha- 
lene tetrachloride. ( oiiMilt B. 24 , l\. 71 for the clihjriue addition 
products of chlorinated and suljihur-contaming naplithaleiies. Naphtha- 
lene tetrabromide nndts at nr (('. iSq;, I. pS}). 

riie naphthylamine and naphthol hvdrid< s are particularly interest- 
ing. Sodium acting upon the boiling amvl alcohol solution of the 
nuidithols and naphthylamines causes tln ^e bodies to add four hydrogen 
atoms each to one nucleus. If tlie latter carries the NH2 or OH group, 
the bodv formed no longer po»esses the character of a naphthylamine 
or a naphthol, but has that of a ben/eiie homologue, amidated or 
healing the OH group in the side chain. Shouhl, howt'ver, the non- 
siih^tituted nucleus be hydrogen red. then the products a<'quire the 
nature of honndogous anilines or jiheiiols. 10 Bamberger, who tirst 
obsi'ived these lad.itions and e.\plami <l them, designated the second 
clas> of tetrahvdro-deri\ atives as aromaiic far-), and the lirst chrs as 
(diphiitic-cyclic or itlicycltc (at -) . 

II, in y. 


i 

Ih 

H. 

\/n. 

no H, 

H, 

niNn,) 

Hi 

Ml, 

ac-l’etriihy<iro 

ar- li trahviltd 

.11 . ai. - I'l tr.ihvilro 

a- naphthylamine 

/f naphthol 

I . s-iiaphthvlone-dKonine 


a-\aphthylainine ami u*naphthol upon reduction vield ar-tetra- 
hvdro-a-na]dithvlainiiU‘ ami naphthol. while the 8-componiids h'lrin 
hetli th<' ar- ami the ac-tetrahv<lro-denvative , the latter juethuninates. 
1 . .^-Najihthvlene-diamine Yields .ic-. ai -tetiali\aho-iia)ditiiylene-ilia- 
iniiie. which, by elimination of (hearoniatie NIL .croup, forms ac-tetra- 
l'y‘''<'-n-naphthylainiue. 

ar-Tetrahydro-naphthylamlne$ NHadeH, idjlLi Hie a-body 
at J 75 and the ^-form at 2y(y . Huy ure feebh' bases and form 
iliiizd- and a/.o-compound.s. I hcy exercise a icdm ing ]'ower with salts 
'*1 the noble metals. By oxidation with potassium permanganate all 
yh'ld adijiic acid and oxalic acid. 

1 hromic acivl oxiilises the a-ct>mpo\iml to ar-tetrahydro-a-naphtho- 
qulnone 1 'JljOj : ((\HJ. melting at 53'. which m every respect re- 
^I'lnbles ben/.o-quinone and possoses much greater oxiilising powoi 
a'liaphtho-qviinone. ac - Tetrahydro - naphthylamines t«H4; 
t alL.NHj) ; the a-body Imils at 240 and the fi- at jyq ■ Ihr'N are 
J rung bases, which absorb carbon ilioxide from the air. Ihey do not 
diaz.o-dorivativr:^. Potassium permanganate ruptures the h\dro 
Senised ring and produces o-cinuamoH'arboxylic acid. 

I'f^rn the j9-, ac-tetrahydro-naphthylamine, by means of d-bromo- 
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caniphoro-siilphonic acid, an optically active dextro-rotatory iiiodiii, ,|. 
tion has been obtained (C. 1899, II. 255 ; 1900, 1. cS()2). 

ac-, ar-Tetrahydro-l,5-naphthyIene-(iiainlne NHa.CgHa ;(C,H.M1 ,1 
melting at 77'^ and boiling at 261 , combines in itself both the inoi)! i m, ^ 
of an aromatic and of an alicyclic amine. It contains an asyiniiu i nr 
carbon atom, ami h.as been res»)lved into a dextro- and .1 l i , ,. 
modiheation. 

ar-Tetrahydro-a-naphthol OU.C^Ha : (CiHJ, melting at (m, hi,i 
boiling at 26^^', is also derived from ar-tetraliydro-(i-na])hthylaiiiiin i,\ 
im^ans of the diazo-<h rivative. 


ac-Tetrahydro-jS-naphthol C^IG : (('jIG()H) is an oil, 1 iim ,, 
2(14'. It exhibits the charat tei nf a tatty alcohol and ii -tini ir .. 
similarlv constituted camphor alcolH>ls, hkt‘ menthol and boiiiedl 

series of tetrahydro-naphthaleiie derivative^) has been ol-i ii! ' i, 
starting with ilihydro-naphthalene ; Thus, jifienol and the l.itt' i ! nii 
tetrahydro-naphthyl-phenol ( «!!, (C,H-.Cgll,()II), l)oiling it 1 ; 1; 

24 , 179). while bromine changes it to dihydro*naphthalenc dibromide 
; (C|H<,Hr;,). Btnling pot^l^''ium <'arbonate. or tran-'toi m iti u 
with Sliver aeetate ami subsequent saponitication, converts tli< 1 itir i 

into tetrahydro-naphthylene glycol | J [Jon* nieltm i 

135 (cis-form) ami xiS (trans-form), wim h b\’ oxnlation i ^ i i k 1; 
d<twn into o-phenvloue-diaceii) .u id. It is an aiialt»gue ot ri;,' : 
glycol. Tile (7i/ero-/ivt/foi (above) b,„Il,„( 1(< )H). melting .it ii; 'iii 
c.iu-tic potash yiiTN tetrahydro-naphthylene oxide b,,,ll,„( ), ni' Im : : 

( 5 boiling at 25.S , ulmh m.imfest-' .ill the < hemu .il pioj). iM' m, 

ethvlene oxide (I. 2 C 1 .^). iTises h.lVe Converted the chloi ( .-!i\ I !i 1 1 ' 
.1 s< Ties of “ alkints, " of ulm h mention may bi- made ot • 

Trlmethyl - oxy - tetrahydro - naphthylene - ammonium hydroxide 

< ,H. becausi- of Its intimati- conm ( tio!i ^ 

* M H, (HNh( 11,1,011 

< ilolirie (I V'U). I he fe*-l)!er alk.llii s e<»n\ e|t this nxiti' l!M' ' i 

( n , ( n ; , 

Isomeric /?-keto-tetrahydro-naphthalene < ,11, ^ ^ m n 'i n 

r<S’ and Ixuling at i (T*> mm ), whn h < an also be pieiru-i i’ 
the distillation of o-phenvlen<-propion-a( etn ai id (B. 28 , 7 } v 
behaves like a fattv ketone (IT 27 , 1547) ''ith MHlmm bi ulfliih, 

phenyl-hydra/.in. ami hydroxylamim-. a-Keto-letrahydro-naphthalene 

H < H, ( M, I Mbtained liv mtiamolec iil.u ( ond< 11- "t 

‘ < H, 

y-[Tu'nyl-bntvric .n id chloride by means i»f AK 1 , (< 1 ye ' 

Ihe i hlorine addition pr^Klucts <»f the naphtlio-ipiiiioiies ai* < 

tftrahydro-naphthaltne dertrattves. Phey result from the ai ti -ii 
iiIHTi the < orresponding dioxy-naphthalenes or naplitlio-cjuinoiM ' 1 


300, 180 ; 334, J 42 ) 




rn, - Tn,' 


( n , bo cci, ^ II / CO ( ( i, 

Cci,' • *m,-Co 


( ( h ' 

< .Bi ("o 


DIketo-totrahydro-naphthylene ojilde 

at 136^, in prrxluccd by the action of blearhing-Iime upon a-u 'P* 
qninone (p, 671 and A. 286, 71 ). 
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The tetrahydro-naphlhoic acids are alsu elassilii'd into aromatic and 
alicyclic. ar-Tetrahydro-a-naphthoic acid with 

an amide melting at 182", is derive, d from its nitrile, a la'arraiigLincnt 
product from ar-tetrahydro-a-naiditliaicne-diazo-chloridc and i)otassi(j- 
copper cyanide. 

ac-Tetrahydro-naphthoic acids, tin- a- mi-ltinn at 85 and the p- at 

()(P, are formed when na])litlioi(: and dihvdid-n.i|)litlioi( acids are 
reduced with sodium amalgam. They n-dst tin- a( tion ,,f potassinm 
permangimate more strongly than tin- dihvdro-.K id,, in comparison 
with the latter they thus i)rc)vi- thcm-M-lvcs p, ix- >,atur.itt il acid>. l lu- 
long-continued action of the oxidant linallv ( hang, s them to idithalic 
and ((xalic acids (A. 266, 202). 

l-dr the splitting iij) (d tin- ti-tr.ihvdro-najditlion a( id- mto tln-ir 
optically active compoin-nts, -i-c C. i()ofi. II. 

ac-Phenyl-tetrahydro-/^-naphthoic acid P,)1I, < ,n.c< .JUK < h )H , 
in.]). 177*", results from tin- la-duction of I'hi incl-lMdmo-t. tiahv'lro- 
nai'hthoic acid, m.p. 205 obtained svnlln-iic.dlv b\- tin a( ti.-n of Hr at 
0 upon tin' chloroform solution (»i bcn/vl-jiln-iivl-i-. o lot.nhc acid 
(A 306, 2di). 

ac-Tetrahydro-naphthalene-dicarboxylic acid ( ,.11, ( ,n.id ‘ 'dli , , 

nulis at 199", with tin- prodin tion of it- .mliN'dr!.!. . nn-Itiii.g at'iSi . 
rill- latter is also formed <>11 he.iting jot i-nnm i*-ti.(;i\ .'a.i-ii.iphthalem- 
|etr.icari)oxvlate, the e>ter of which ha- be.-n -vnlln -i-'-.i iiom o-\v!\-- 
leiK- bromide and the sodium d(-iivati\'e of tiie dim. dona a. id e-ti r 

(H. 17, Tetrahydro-1, 5-naphthalene-dicarboxylic acid units at 
(H. 29, R. 517). 

( Hexa,- octo-, deca-, and dodecahydro-naphthalenes 

^ -It • t-.s lo - .i;; l>o 

1,58 lespoctively. rin-v have b( (-n obnuiK-d, :.\ the .letion oi h\’dnodic 
iu 1(1 and phosphorus ujxin najihth.ih !u- (H. 16, "oo. >0 ; .\, 187, nq). 

1 )e(’aliydro-naphtlialene ha- al-o b( (-n o!>t.nn<-d ia leiiut tU'ii v itli 
H and Ni at ibod Deca-hydro-a- .iiul -.•)-naphiho! < ,„!ljn dl. m.{c 02 
n , ino’ and 112 . aia- < .i-il\- fornad b\' tin icdii. tion of 

a- anil /^-naphthol with H and N'l ; bv lanition of uat<i iluN \i(ld 
t^vo is(,m,.,i,’ octohydro-naphthalenes, )> ]'. nr .01.1 loi . bv ..\id.ition 
( rO., the rorrespondmg kt toin - m jc ,q’ aial b.p. j.jo', 

bit- oxiiui's of whicli are redina-d bv Xa .uul .ilcfliol to .md d-deca- 

Mro-naphlhylaralne C,oni,Nl(,. b.p.,, 0; .n;d 112 b. nm, 1. di8). 


III. PlII-NANUIKIM biK'U I’ 

^ hoiatuhrcnc occurs, t<»getlu’r witli antlu .na ue. in co.d-lai .md 
bn- soM-alh'd " stubb," a -ub-tance obtanud (t. gciher with 
ucuiiitlun,' and jiyrenc) in the di-tillation of iiniamv ('n - in Idiia. 
j >•' l>iej)ar('d synthetically (i) (with dipinnyl. .mtln.u'ciic. and other 
'M I'H arhons) from various bcn/.cne compound-, l*y conducting tlu-ir 
-dloui- through a red-hot tube c.g. fiom tohivin-. -itlbciu', diphenyl, 
‘bnlcne, and particularly fnun diln-n/yl and o-ditolvi : 


win, (In.t H 

i>ibcn«yl llienanthmu' 


<'«lb^ III 
0 Pneivl. 
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(2) Sodium acting on o-l)romo-benzyl bromide also produces n, 
together with anthracene. 

CH lir i;C,Ht; 2iCliair Hr' i ;Cdl*[i]CH,nr C n 

i 1; - — - ►CH ‘ eii 

C,H. CH Bi HrC'H,^.:;Cd b.i j Hr ^ 

Hhoiian throne. .\ntht\u'our 


(3) It also 

(H. 23, S 5 ) ; 


appears in th»' condensation of cumantne with 


C,H, ~CH 

t'dl* ~CH 

1 il rC.H, 

-> 1 11 

(S — r'li 

Cdl* CH 

Cumarone 

rhen.intlireiu* 


lU 


( hry>rne i^ Ninularlv formi'd from cumarone and naphthah m , .iin! 
amido-iiaphthalene (p. 0() j) from furftirane .ind aniline. 

(4) W hen the diazinderivative of o-amido-a-phenyl-acrtK' at hi h. 
acted upon with copper powder, phenanthrene-carboxylic a<'ids lie 29 , 
4go) result ; 

cn ( H c.n* 

(OoUc* (,Hj COOHC ('.H, 

This reaction recalls the formation <4 diiiheiiyi from beu/.t in .iiid 
diazo-beiizene, as well as that of diphenyl-ketone from tlu' ili i/i- 
derivativi- of o-amido-ben/i>-phenone. 

(5) Quite aua^>gou•^ to the '.vnthe''i'' of a-naphthol fioni jdh iivl- 
iso-crtdonic a* id is the formation of 4-oxy-phenanthreiie bv iit Uint,' 

^-naphthyl-lso-crotonlc acid ( ..n, b'l, rl'iui nl 

(O) The following svnthc>isof pln'iianthreiie, starting from a n.iitluh i- 
lene derisative. is of inten-'.t ; I)ihydro-/i-naphthoic acid (--it 1 ,i) 
conden>e> with aeeto-acetic e-^ter to a diketo-ot tohydro-plienaiitlii t in - 
carboxvlic C'tter. which, on ^aponihcalion and rej«‘ction of vuliS 
octohvilro-diketo-phenanthrene (2), which in turn gi\as pheiiantlu' lu 
bv zinodu^t dl-ttlllation. 

(i) (i) i\) 

CH, ( If, ( M, ( H,-( H CO ~ ( H, (H < CH HI 

(\H, ' - CH ' C,H, ClI ( H, Co * (‘.H, C ^ b ^ '1 

Phenanthrene m accoid.iiK <• with these methods of pro'lui tioii nnci 
be viewed as a deiiv.itive of diphenyl, m which two ot tho-p'>uth >10 "t 
the two benzene rings ar<' joined by tin* grouj) ( II ( H. whit !i llu it- 
ftire constitutes, witli the four c aibon atoms of the two ben/' ne rini,’''. 
a thinl nornnd benzene ring : 


'' s 
( H < H 

; ( H < 

( H C . 

H 


I 1 
< H ( If 

< ( If / 

C. ( H 


<) n> 

Tfie oxidation ot pheiiantbrene leads to a similar coin 
Phenarithracjuirione is the first pHxInrt, and by continued oxi'hHicn 
yn lds diplienic a< id or diphrnyI-o,-dicarb<)xy[ic acid : 

(,h,(:h (:,h,co r.H^rn.H 

C,h,(::h " r,H*(!:o " (Lfbbo.H 

f'hert.mthr»'n»’ Phr^niinthraquinone Diphenic acel 
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Since phonaiithrene and its derivative's liave been obtained as dis- 
integration products of tlie imiwrtaiu alkaloids morphia, codein, and 
thebain, the chemistry of the phena|ithrencs has, of late, been carefully 
studied. 

Phenanthrene crystallises in coltnniess plates, melting at 

(yf and boiling at 340". It dissolves readily in etlier and benzene, 
but with more difhculty in alcohol and water. The solutions e.xhibit a 
bine fluorescence. 

The picrate Cj4H,o.C„H2{N02)3.t)lI sej)arates in yellow needles, 
melting at 144^^. Consult .A. 196, 44 ; H. 19, jbi, for a method of 
isolating phenanthrene from crude anthracene. 

. 1 /A'v/d/cf/ /Vic«rt«//jrc«cs. 1- and 3-methyl-phenanthrene (', 
ni.)). 124'' and <15", result from the syntlu-tu 1- and 4-methvl-plien- 
antlirene-9-carboxylic. acids bv rejection of CO^. 9, 10-Dimethyl- 
phenanthrene Cj^Hj^iCH;,).,. m.p. 1494 Iw reduction of q. lo-dimethyl- 
n, lo-dio.xy-dihydro-phenanthrene with HI and phosphorus (B. 39, 

|iio ; A. 362, 25(0- 9, lO-Dlphenyl-phenanthrene C,,H (C^lld .. ni.p. 
2 . has been obtained bv nuclear -sYntlu sis bv the action of AlCl,, upon 

tetraphenyl-ethylene 38, 204). It is abo produced by a remarkable 
atomic displacemeitt in tin' redu( tion of ben/ovl-])henyl-lluor('ne with 
111 and phosphorus, a reaction corresponding to tin' formation of 
tctraphenybethylene from /3*benzo-pina( olin (B. 37, 2SS7) ; 

( 411 , ^ . COC'dlj r Cdt, ^ (HiOUiC.n/j ^ 


//a/ngcrt Phetuiftfhritit Bv the action of diloi ine up^'U i)hen- 
.uithrene substitution pro(iucts are formed 9, 10-dichloro- and 2,9, 
10-trlchloro-p*henanthrene Cj^Hd 1.^ and t ,jH;t 1,. m.p. mr and 124 
(B. 39, 48(ji) ; octochloro-phenanthrene t ,|lld I , m p. 270 -2S0 , is 
split uj> on further chlorination into ( 1 ,-, .uid ((!,. Bromine in 
(S, Solution forms an addition product, phenanthrein' dibiomide 
t ,,lI,„Br2, which splits off lIHr ainl passes into 9 -bromo-phenanthrene 
Culb.Bi, m.j). hy\ rhe latter i'' o.\idis«d h\ clinumc acid to pheii- 
iuillirene-iiuinone, and on further bromin.uion to 4, 9-(4, 10-) dibromo- 
phenanthrene CnHJb j. m.p. 112 n . \diuh on <.\i<iati(Mi yields 
l-l)ioino-plH‘nanilirene-(piiu«ure (.A. 321, 4;,-' , B 37, 4,s5,>b 

SUri)-phnuintlirrn<’s. I'hv nitration of phenauthu nes iin'dmes 
three nitro-phenantlirenes. one of whn h has )>,■• 11 found to i>e 3-nltro- 
phenanlhrene m.p. i;o 171 (B. 34,;, 4,21 If a mixtnu^ 

"f iu elic anhydride and nitiie acid is mtnfnd m ehn i.d a<etic .nut \u 
’’htaiii 9-nltro-phenanlhrene, m.p ii<»' n; • "huh is also obtained 
hoin the pr(Kluct of the action of gaseous mtrous add upon ]>heuan- 
threne hv treatment with Mnlium ethvlate sedutton {B. 36, 250S). 1 \ 

h"ihng with methyl-alcoholic p<.(ash the u-mtro-phen.mtlnene takes 
"P two molecules VlI.,()K and tian-i>os< s mt.> the isomeric phenan- 

threii(‘-(niin(,m,.j,,(,jj,,^j„4,, |^y ,4 pin n.mtliiciie (pnnom -o\mu 

'‘""' tliyl-acetal (A. 356. 407) ; 

(cnwCNO, r;N«»K i ; NOlt 

‘ '^*^0.11 ^ (t.HdiV CpH 


d'JtPr 


^ '*nipare the similar transposition of 7-nitio-stilbcii<', of i- and - nitic 
^''Tiuhalene, and of ij-nilio-authiacene. 

VuL. n. “ 
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Afnido-phenanthreni's, phenanthrylamines, luivc been obtuiu,! 
partly by tlie reduction of the nitro-phcnanthreiies, partly from th, 
pheiuinthrols by heating with ammonia salts : 2-aiiiido-phenanlhrene 
CuHslNHi). m.p. 85^, 3-ainldo-phenanthrene. m.p. 87 ; 9 -aniido- 
phenanthrene, m.p. 1.13 . obtained from tin i/ui. 

of ()-phenanthrciie-carboxylic acid (A. 321, : R- 34 , i.jhi ; 35^ 

272b). 9, 10-Dlamldo-phenanthrene from plun.uitliK m 

quinone-dioxinu' by reduction, gives by atmospheric, oxidation diphen- 
anthryl-azin ( nH ; N.» : CiJ!,, (R. 35, 277)8) . 

Phenanthrene-sulphonic ' Acids. On sulphurising pin n nitl iM i 
we obtain 3-, 2-, ami 9-phenanthrene>sulphonlc acids, ( ,,1 ! >11 

(j-sulpho-chloi ide, m.p. 108 , 2-stilpho-chloride, m.p. I5(> , ip uli hi - 
chloride, m.p. 125 ), whose constitution has been determim »l l'\ 1 di- 
verting them into o.xy- and cyano-phenanthrenes (A. 321,231 ; 3G9, 
104 : 379 , 79 ; R. 34 , 4004). 

(y\\-plu'Hini(liri'nt's, phenanthroh, hiive bet n obt. lined by In it ii 
with potash from the siilj)honlc .u ids and from the pin ii.intiii \ 1- 
aminns, while their ethers have .d^* been obtainetl by the syiitli'tii 
methylated pin nanthrene-q-cai boxy lie acids by rejection "i ( n, 
whirh has ti.xtd the (onstitution of tin- hve possible and kii' ^n 1 - 
nn rides: l-methoxy-phenanthrene C,,H»'i i- (< )( H.j, m p i ' 
2>phenanthrol Cniluw- I* (methyl etln r. imp no 3- 

phenantbrol, in.i>. 124 (methyl etlnr, m.i>. b j ), 4*phenanthrol, ni p 
108^ (methvl ether, m.p. p'fonnetl by nuch ar synthesis on 1 h .111112 

fi-naphthvl isn-( r»»tonic at id. 

. , . (’.H* (Jl, bit, 

9-Phcnanthrol, />//<«rfn//jrf>wc or , m p o, 

is al-o formed by the ittlin titm of plnnanthratpiinone wifli 111, oi li 'in 
phenanthrene-tpiinone dichlt»ride f Hlf f)f Ij ; it gives, with ili 1/' - 
IhuzoI salts, the lO-benzol-aza- 9 -phenanthrol, m.p ifi^ , which 1 i hiiti- 
cal with the pr*Kluct of the actitui <»f phenvl-hytlrazin upon pln iMiitln 1- 
quinone ; 2-, y, and q-phenanthrtd rest ruble ^-naphthol (.\ 321 . V' 
R. 34 , I4bi, ; 41 , 4215). Of the anii<in-phenanthn*b ( A 3 J, 
28b, 295) ami the di<»xy-phenanthrenes, tin* q, io-<lerivativt - 


bt ^ 4 >aratt lytm ntionrtl 9, 10-Amldo-oxy-phenanthrene i ,,1 C , mi, 

from piln nanlhrein -tpnnoin-oxime. -imine or p)ienyl-li\ iti.i/"ii' 
ittluction tasiiv passim mt«» phcnanthrene-hydroquinono, o. 1- /; p 
phrmtnihnnr f nH (Oil),, m.p. 147 i.|8 . which is Inst 

rt dm lion with zim am! gtat i.d aceth acid, or with 11,8 ti' ' ' '^1 

vdutiofi. Nitit>phenanthrene-hy<irtK|uinones have bun ohi m'" 
similarly (R. 35 , 3117). 

3 , 4 -DiiiieUioxy-pbenanthr«ne, dimeihyl-morplwl ' h 
m.|). 44 , fTtiin r|-carlH»xylic arid, <>r by methylating tlie (t»My"'i 
monoinethyl-efher, methyl-morphol f HH„(Ol!)(fh Ha)- 
protlm t of the tlft om|Ke»itit»n td t)ie alkaloid t tHh in ((/a ) 

3, 4, S-Tiioxy-phenantbrena CiJIdOH)®. m.p 1 . is ^ ' 
fusing morphinol with caustic |M>tash (H. 89 , I 7 il^)- , . 

Phenanthrene carbiixylic Acids. — Their nitrih'^i have ’ r 

from the salts of the sulphonic acids by distillati^ui with " pio- 

ryanide, (^-Phcnanthrcnc-carlxixylic acid aiul its substi vi i" 


('.Jl ((H li;,).' 

iiidlli.t.’ 

is ,1 

n^ie) 



PHKNANTHRENE GKOUl^ 


691 

ducts have also been obtained synthetically by method 4 (above). 
2-, 3 -, and 9 -Cyano-phenanthrene Cj JG.CN, m.j)! 105^ 102 , and 103^ ; 
2 -, 3 -, and 9-phenanthrene-carboxyllc acids, m.p. 254^ 2093 and 250" 
(A, 321 , 322). 8, 9 -Phenanthrene-dlcarboxyllc acid, anhydride*, m.p. 
284'', synthetically by method 4 (H. 39, 3115). 

1-, 2-, 3 -, and 4 -Methoxy-phenanthrene- 9 -carboxylic acid 
(()CH3)C02H, m.p. 215", 2283 2393 and 2243 and 3, 4-dimetho.\y- 
{)lienanthrene-9-carboxylic acid Ci4H7(()Ci{3)2('0()lI, imp. 22S3 from 
the corresponding methoxy-amido-a-phenvi cimiainic acids, sj)lit off 
CO^ on distillation and form methoxy-phenanthrenes (B. 34, 3998). 
2,3- and 3 , 2 -Phenanthrol-carboxylic acid t ,jllH(GH).COi,H, m.p. iif 
with decomposition and 303' with decomjiosition. have* been obtained by 
a salicylic acid synthesis by 2- and 3-sodinm-phenanthrol by heating 
with CO2 under pressure, d'hey are coloured yellow and resemble 
2, 3-oxy-naphthoic acid (lb 35 , 4419). 3 , 4 -Dimelhoxy-phenanthrene- 
8-carboxyllc acid, m.p. I9b3 has been obl.iined from apo>morpliin, a 
transformation product of mortdiin [q.v.], by methylatioii and decom- 
position (B, 40 , 199^). 

Jlydro-phenanthrencs. - hy rt*duction of phenanthrene with sodium 
and amyl alcohol, or by hydrogen in the j»ir>ence of fmely divided 
nickel, colloidal platinum, or palladium, as well as he.itiiig with HI and 
phosphorus, \vc obtain 9 , lO^ihydro-phenanthrene ('ully,, m.p. 943 
l),p. 3133 Tetra-, hexa-, octo-, deca-, dodeca-, and per-hydro-phenan- 
threne CnH,,,C,4Hu. Ei4H22. -‘“‘I ^'111^20 .H^’3 3ob3 

280' 2853 275“, 2 (K)\ and 27o'-275'' (B. 41 , io(«), 4225 ; C. 1905, 1 . 
I39t> ; 1911, I. 651), 

Derivatives of the 9. lo-dihydro-phenantlireiie are found in the di- 
Urtiary glycdls obtained by the action of dkyl- and ai vl-magnesium 
haloids upon phenantliratjuinone ditertiary glycol ; 9 , 10 -dimethyl-, 
diethyl-, and dlphenyl- 9 , 10 -dloxy-dlhydro-phenanthrene 
m.p. Ib4'3 122°, and 1793 l^y HI and j>hospluwiH they are reduced 
te 9, lo-dialkyl-phenanthrenes, and by chromic acid they are oxiilised 

to 0, o'-diacyi-diphenylena ^* •***^*''' J oJl* which, by reduction, 

the original glycols, or other st<-r<'o-i.M)mei ic f"rms. are regenerated. 
Dll heating with dehydrating agents they undergo pimmolm transposi- 

imn and form 10 , lO-dUlkyl-phcnanthrones iD 10, 10- 

dimethyl-, diethyl-, ami diphenyl-phenanthrooe, m p 73 .03 . and 198 3 

('1>- idso lo, io-I)ii)licnylene-phenanthrone) (A. 362, 242 ; B. 37, 2887 ; 
^ i<)03, 1. 878). 

. Phenanthraqttinone (CgHJjiCOfj is forim*d m the action of chromic 
•mid upon phenanthrene in glacial acetic acnl ^x>hltion ; most readily 
b' lualing it with a chromic acid mixture (A. 196, >8) H cr\st.dli>es 
*'Hong, orange-yellow nealles, melts at H)8 . and di^tiB without decom- 
pusitioii It (lissolvts readily in hot alenliol, rilur, .md ben/oiu', l>ut 
dMiiiigly water. It (lissc»ive>. in coiu eutratt'd sulphuric .u ivl with a 
' ‘‘>k green colour, ami is reprecipitaled bv water, lb' adding tohu uo 
l^'^Uaining thiotolene and sulphuric acid to the acetic acid solution 
4l^iJ’J||’b«'iuthraquinone a bluisli-grecn coloratiiui is prinluced (see 

behaviour it recalla /S-naphtlio-quiiionc. It is odourless, not 
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volatile in steam, unites witli one and two molecules of hydroxylainuK , 
and is m)t reduced by sulphuric acid. 

Phenanthraquinone-monoxime f i4HHO(N.OH) consists of 
yellow needles, melting at 158^ If it is heated together with gl,i. i,,l 
acetic acid and hydrochloric acid to i^o*^ it sustains the transpi.Mtiwu 
of keto.ximes, and forms diphenimlde (H. 21, 235b) : 

; Noii c.n* -to 

I* I . I 

c,n, to tell, CO 

N- 

riie dioxime forms an anhydride melting at isi 

rids is a fura/ane derivative. 

The mi'noidtenvl-hvdrazone of phenanthraquinone is ideiitK a‘ with 

.Ct)H 

the 9, io-benzol-azo-i)henanthrnl (f.H,)/ ^ . Alsi>, the a. \i- 

])henyl-hydrazones obtainetl bv the transformation of a^-a((t\l■ 
and benzoyl-phenyl-hythazm with phenanthracpiinones pass sp.aitaiu- 
ously into the isomeric O-acyl-cumpounds of 9, lo-benzol-a/o-iih. n- 

anthr<'l (.\. 378 , 21 1). 1 

Idienanthraquinone, being an onliketone, forms i>henazm (hnwi- 
tives with o-diamines. See H. 24 , R. <>30. fcH- for the conden^athu-^ nf 
a( eto-acetic «ster and acetome By oxidation with chiomi* a( nl, I'l 
bv boiling uith alcoholic potash, phenanthracpiinone is o.\idiM(i te 
dipheni(' .k id ; ignition with so<la-lim<* priMluces iiiphniyltnc kdoui. 
flitoretw, and diplnnvl. Dtpheftylt'fti'-f^lw'ollu' fluor<’Hi 

and diphenylcne keUme are obtained on boiling with acjuemis .nda-lw 
Ignition with zinc <lust prodm es phenanthrene. 

By sulphurous acid, or hydrogen sulphide, it is redm »‘d to I’lini- 
anthi ene livdro<juinone, by HI to |>henanthrone. With HI .oid 
phorus in glacial a( etic acid we obtain aceto-pheiianthien. liv<ii |- 
quinone.-, ( ,,Hd()H)(Or(K H,), m.p. ’ OC 26 , K. 5^5 . < i > 
1072). .Mixtur«-s of phenanthrene and ((uinone in sunlight give .u ia\ - 
phen.mthiene-hydroquinones (A. 249 , 137). With phenol ^ 

ronden-ed to phen(»xy-phenanthrenc-hydr«Kpiinon«' (( . >> T' 

Ibornme a» ts upon phenaiithrene-quinomr at low tempeiatui' 
formation <.f an arlditioii 1 )PkIu« t C nHiHjBr, o nhln- 

sid.stitutioM pro^hnts are formed ; 2-bromo- and 2. 7-dibromo-p 
anthrene>quinone, rn p. 2 \.\ ' and 323 '. 3 - ami 4-bromo-phenan 
quinone, m.p. 28b'' and 12b"', have been (»btain<‘<l from 3, 9- -"^* - „ 

dibrf)nK>-phenanthrenc ; 2-chloro-pheii»ntliren©-quinone, '37^ 

from 2,9, i(>-trichlorr>-phenanthrene by oxidation with C i 3 * ’■ 
3551 ; 39 . 3 «b 3 ). , , . , ,-nnvel led lilt" 

Hy heating with nitric arid, phenanthrene-rpnnone i'^ I 

2- and 4-nllro-phenanlhrene-qulnone ( ,,H,(NO,)f )a. .r.^^Dhen- 
180 . ,tnd after prolonged action into 2 , 7 - and 4 , 3.NUrO' 

anthrene-quinone < „H,(NO, ),<»,. m i«. !<>(' .,||,n;iii 

phenanthreiw..<|alnon«, m.p. 275 ', is f'lniu’d ln'm ')■ 

threne, as wfll as from 9, io-diacetami«io-l)hcnanthrem w nipo-plu''' 

(B. 41, 3b79). By oxidation with chromic acid mixtme ^ j,,.,!, 

aiithif ne fpimom s yield nitro-diphniic ac ids ; by ' iIksccxV 

amuh-phcfianihrene-ifutnofus have been obtained, and no 
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nhcnanthiTnr-qiiinones (B. 36 , 3726 ; A. 322 , 135). The latter also 
result from acTUilated piienanthrols l)y oxidation with CrDg : 3-oxy- 
phenanthrene-qulnone (',iH 7 (OH)()g, iu needles n semhling alizarin and 
capable of sublimation ; 2 -oxy-phenanthrene-quInone, dark violet 
needles, m.p. 2S0'’ 2H3 ; 4-oxy-phenanthrene-quinone, red j)owder, 
„) p. 285' (B. 44, 740). 3 , 4-Dioxy-phenanthrene-quinone, mnrphol- 

(;?n'm>nt;'C,,ll,i{()M)2<>2 (diarelo-rom})ound, in.]), iqo ) has been ob- 
tained, from 3-oxy-phenanthr» ne-(juinone by way of the nitro- and 
ainido-eompounds (IT 41, dbqt)). 

3-Phenanthrene-quinone-sulphonlc acid ( ,,^ 70 ,(^ 0311 ) from 3 - 
plu nanthrene-sulphonic acids with (>03 (A. 321 , 339 )” 

Retene or l-raethyl-7-lso-propyI-phenanthrene 

{■ll:,ii tjHj pij.pjj melting at and boiling at 304 , is 

a hoinologue of phenanthrene. 

Kctene occurs in the tar of highly resinous jiims, and in some 
initui al resins. It is isolated In tin those ])ortions that boil at ek vated 


tiinperatures. 

It results from the distillation of abictie acid (}»rob.il)ly a deka- 
hvdni-retene-carboxylic acid) with sulphur (B. 36 , 4200). Its ])ierate 
forms orange-yellow lU'edles. melting at 123 . Chromic a< id in ghn ial 
acetic acid sidution oxidis<-s retene to rctenc-quinone ( i,Jli«^h, (>;n 7 /n 7 - 
ho-propylphcnanthraquinone), melting at 107 . It resembles pheu- 
antliraqiiinone in its entire beliavi<»ur. So<lium hydrate converts 
reteiu'-quinone into : 

ReteiKHilphenIc add -md retene-glycollic acid Ci,5H,6. 

('(()! If.COjH, potassium permanganate oxidises reteue-quinone to 


retene - ketone 


ClkliCthH; 


C.ltj : l 


to 


iou’-ki'tonc-l'Carbo xvlic acid 


1 0,11 I (4H3 


7 -<o \-{s('-pK'py}-Jiphiny~ 
rJVM'ddi'eiCk 

■fodi 


diphnivlt'HC'kdnttoi, ]-du'arho\yhc ana 
the latter, in turn, passing into a mixture of i, 2. 3- and i. 2, 4-lH'nzid- 
tiiciirboxylic acid. The 7-oxy-iso-pr<*i)yl-dii'henvlon<'*ketom‘-i-car- 
l)o\ylic acid can be broken d<»\vn to p-lso-propyl-dlphenyl 
ilil VI7 by means of KOH, reduction with HI. and H‘]ection of tlu' 
carboxyls, which provts the position of the snh -t haitis in letdU' (t . 

itjK', I. I 53 t)). ■ r 

Retene dodeca-hydride, dchydro-fiiliU’htc ( ,J1;,„ bonmg at 

33h . It is formed when retene is heated with hvdr.odn .aid and imos- 
phorus to 250“, and also iu tl»c action of iodine upon flchtellte t isRaa- 
nulting at which (XTiirs, together with retmic. in the ]wat of fossil 
pHiits (B. 22, 493 , (>35, 780 . 33 bq). 

Chrysene and pleene possess a structure similar to that of pheJtau- 
thicnc. They can be derivcxl from ]>henyl-napluhalcne and dina)Mitli\ 
same as phenanthrene from diphenyl : 


l.II, IH 

I « 

(hrvscnc 


C.H, CH 

I II 

Phenanthrene 

il'e constitution of these bodies is dcducoil mainly from the pio- 


CH 

Pjcono. 
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ducts of thoir oxidation. Chromic acid fust changes them to ehi\M>- 
quinont' and inceno-quinone, wliich can be further transposul mtd 
chrysene- and pic^ne-ketones, chrysynic acid and incenic acid, /J-plu ii\ 1- 
naphtludene and /^-dina]d»th\i ; 

Cdll ^ < < Jb < df'. 

i I I t'o I I 

(O C.oiJ; 

C'hryso-tjuinolU' (.'hryscnc kolon«‘ ('l\rysenic ai id //-Phoiiyl-tiaplitli.ili nr 

c,oH: 

I I I J J 

Vo (\oH/ (\,\\,axni l\,u, 

F’u'eninipiinntic l^crnr-k<dotu* acid /M^iiiajdillu 1 

Chrysene ('i.H,,. m.[). 250' and b.]). dd>'^ consists, in a pun ( . n- 
dition. of silver-white tlakes with a violet llnoresccnce. W hen iiiipiin 
it has a yellow colour (hence the name from ^pva€o<;, gold-V( lln\\ ) 
It occurs in thos«‘ portions of coal-tar which hav<- high boilin^-pnini ,, 
It can be synthesised fn»m phenyl-nai>hthyl-ethane (\jlf^.( H.i M,. 

just as plu'nantluene is pro<iuced fn»m diben/yl ; alsf) 1»\ lu it- 
ing naphthalene with cumanaie. It is formed in large (jnantilii-> lt\ 
heating indene 2('^If„ Cj 11, ^ ^ 26, 15 t t)- bee H. 24, (jpi Ini 

substitutcil clirysenes. The hydridt's, < VIGh. ^ i-Hiu' 

m.p. 1 15' and b p. ^53 (H. 22, 1^5). result upon heating chryseiu with 
hydriodic acid and phosphorus. 

When digested with chromic acid and glacial acetic acid (Invent 
oxidist's to so-called chryso-qutnone ('igHjoOj (a diket«me). wliidi (i\- 
stallises in re«l needles, m« Iting at 2J5\ 

Chryso-ketone ( ,711,^0 results when < hryso-(punone is ‘distill* d with 
lead oxide. Kydri«Khc. acid and phosphorus redtice it to chiyso-lln' i* n* 

On Ix'iling with permanganate, chrysene-epnnone, and (lii\ 'lu- 
ket*»ne even mor«- rearlily, give diphthalic acid C( )( )IIt\,H,< 0( 

( (;()Ii. On heating with siKla-lime or potash and 1M>0.^, * In \ "' n' - 
quin*»ne yif ld-. chrysenii acid or Pqdienyl-a-naphthoic ac id, \\ln*h l'\ 
rejection of TO- yields ft-phenyl-phthalin (B. 26, 1745)- tr.nisii""i* 

( : Non 

tion of chrysenc'-cpiinone-oxime (',,11, ,<0^ , m.p. if)i . pi'nl'i"^ 

at 10 *) two isonieric. amido-atids ^ 

275 . which c»n saponification give chryso-dlphenlo acid 
m.|). K)C>\ and, in the manner cT diphe^naminic acid, are '' 

sc^dinrn hy|)oc hlontc* into a- and ^-naphtliantliridone ' 

332 .and m.p. 33^" (A. 311, 257 ; 336, 124 : » ^6, 2741) 

Wcene Vaaili, is the hydrcKarlron with the highest 
( 3 b 4 ' ), It is formed by the distillation of lignite, roal-tar, 
ri'sidues. It ran Vxr synthesised from naphthahne and c 
bromide by means of AICI, (B. 24, K. 9f»3 I 32. 3:54* i , VlVic 

It IS very sparingly soluble in most solvents, but most u<„,is, 

cymol, WTien heated to 250 "' with hydro-iodic acid and pn i 
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picene-perhydrlde ('22^^36 pnxlure-i. It mdts at I75^ Piceno is 
oxidised by ('hrf)nii(; arid to an orange-red quinnnc Co^H,/).^, which, 
like chrysene, is changed on the^one hainl tf) picene-kdone, piccnc- 
Uuorcnc alcohol, and pictaie-duorone and on the otiicr to 

piccnic acid or dinapiilhyl-carhoxylic acid and /j (linai)litliyl (B. 28 , 

1750 - 

Pyrene ( ifiHio. leinon->a*llow plates, ni.p. 149 , 260 ’ ; picratc, 

in.i). 222'; it is converted, i)V chronii(' acid in glacial atetic acid, into 
pyrene-qulnone C,flH,()2, an<l on further oxidation to pyrenic acid 
('i,dIy(r())(CO()H)2 (M. 31 , .S()1), a ketone-dicarboxylic add which 
easily shows anhydride and iniide formations (H. 19 , and, on 

(lisliilation, produces pyrene-ketone f ni.i». 141 . On oxidis- 
ing i)yrenic acid with MnO iK, we obtain i , 4, 5, .'^-naiihthaleiic-tetra- 
(aiboxylic acitl, and from {lyrcne-ketone naphthalic a»id, On the 
constitutions of pyiame, <is om* of the ring s\st< nis loiisi-^ting of f(nir 
( (iinlciised benzene nuclei, s<-c H. 20 , d(»5 ; A. 351 , 21S. 

Triphenylene J j[ pjj. white inrdh s, m,|i. , is formed 

on conducting benzene vap»*iii s through incandes( en( tnlu-'H. I'liming 
niiric acid oxidises it to melliihic acid. A dodeca-hydro-triphenylene 
n'-P- '-23.V . formed bv the ce.ndt itsatiou of cvclo-hexanone 
with alcoholie' II.SOi, as mesitvlene from acetone (H. 40 , 15',). See 
also tricyclO’trimethyiene benzol f ijl, . m p. pb (lb 30 , io()4b 


IV. iM.roitKNr. (iKofi*. 

Just as idienanthrene, chrysene, and jiiceue w< ie legardcil as sym- 
ineirical Oj-fthyleiie ilerivatives of diplnnyl. ]dienyl-naphthyi, and 
dina})hthyi, so fluorcnc. and piccnc-duurctic may be 

\ iewed as Oj-methyleue derivatives ««f the l.i'>t-mentioned hyilrocarbons, 
and accordingly may be deMgnated diphcfnlcnc-mdlunc. photylcnc- 
naphtlixlcne, and dinaphthylcnc-mcthaac'^. t hi theiUln 1 liand, tliey can, 

like indene, be reganled as condensed cvclo-peiitailieinMlerivatives : di- 

hm/o-. benzo-iiaphtho-. and dinaphllio-evelo-ju ntadn luc Mnoiene 
is also eloNoly allied to diphenylene oxide. <lij)lu-nyh ne sulphide, and 
‘lipheiiykne'imide or carba/.ol {qv.), dib< n/o-deiivaiive^ ot fnrbnanc, 
tlnopheiie, and pyrrol : 


bjl,. 

1 ''Ol, 

(. 11 . 

I'luorcnc 


c\h* tjt. 

l>iphcnylenr Piptu-nvleiK 
oxide sulphide 


(icfirral Methods of P'ormalion. i. Muorene is formed Iw con- 
(hiding vajioursuf diphenyl-methane through tubes heated to redness 
chi \so-lhiorene is similarly obtained troni j5-naphthyl-i'henvl-inethane 


*u~(H 

, „ CH HC \H ~ 

UI-C y-cic 

V tit,-/ 


2. o-l)iphonyl<arboxylic acid, phenybiiaphthyl-carboxylie acid or 
' 'O'^cnic acid, and dinaphthyl-carlxixyiic. or picenic acid, when heated 
‘“'^ne or in the form of salts, yield tiuoreuc-, chrysene-, and piceue- 
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ketoiios, whirli c;ui b(' roadily ivdiua'd to tliiorciK', chryso-lhiOKMir, iinl 
idroiu'-nuorciK' ; loiua rstly. thu atids arc ifforiiKMl wlicii tho Ut tmn . 
are fused with eaustie potasli : ^ 

> (.11, 

I CO. 

(.11. ^ (.M, 

j. Fliioieiie-ketoiu' is also ol^taiued fioin tht' dia/o-dt ri\-.iti\ . 
o-ainido-heuzo-plu noiu‘ by the eliinination of uitrogni ; siiuil.iil\ 
ehrv'seiie-ketoiu* is formed from o-amido-pheiivl-a-uaplitli vl-ki (. in* 
(H.’29, S_>()) : 

CJI,- NyolK .H. > CJI. Cdl, 

CO ('() 


4. Phenanthracpiinom', rhrV''0-(piinom\ and j>i<‘eiio-(pminii( , ul 
oxidj^fd, aUo \ it Id the ketmiesof the e» »rrt spondiu^ tluon n* . 


{.M, CO 
(*n, CO 


‘ Jb 


Fluorene* diphcnyltnc’mt'thatic C,.,il,„. m.j). 1 1 and li p, .M)-^ , 
rryj^t.dli^es in eolouiiess h-atlets with a viol< t t]nores( em c. It {nmi^ 
a rompoimd with ])U lie a« i«l. melting' at Si . 

It i'. found in ('oal-tar (frac tion J70 400 ) ; on heating u ith ^nfiniiii 

or sodium amide to ijo 150 . it forms a ''odinm s.dt (C,!!,).. :• IlN i, 
l)y means of whic ij it can lie det.n hed from the ac:com])anvJiij,; livdio- 
l arbons (H. 41 , 2914). 

It results upon exposinj^ dipln-nyl-rnethane to a hi.nh tempi i.ituir 
(above), and in th<‘ redtu tion of dijdu'uylene-ketone with’/inr du>t nr 
ujHin he<iting it to Pmi with HI and phosphorus. Tin* chroiiiK .nid 
mixture oxidises it to diphenyh-m -ketone. 

In thiorene the hydro^<*n atoms of the ( ‘‘re- mobile a-- 111 

ryelo-pc ntadii ne and indem*, but to a le'»s extent. Heating' uith i aii-tu 
jiotadi and benzyl ( hloride forms dlbenzyl-fluorene (CaH4)2C(t 11 J ,,11 ,)j 
rn.p. 14S ; with iH Uzaldeliyde, rinnatme aldehyde, cde., it eoiuleiM I" 
(oiourles> or faintly ( olour<*d benzylldene-fluorene (fyid^c ( lb Jl, 
rn.p. ;(> , and cinnamylldene-fluorene {(\H4)jC ; ( H.( H : ( lb Jl ,. 
rn.p. r vp ; with oxalu ester to fluorene-oxallo ester (C«H JJ lb < >< n. 
f jilii- nr.p. 75 with formir ester t«j formyl-fluotine or dijilioivl 
acetaldehyde (( .HJ,( H.( HO, rn.p. about 70" (H. 43 . 27(b); 
arnyl nitrite and ethyl nitrate under the intluem e <if jMita^siuiii 1 ihvi 
free from alcohol, it yields fluorenone-oxlme (C«H*)j< : Nbdl 
9 -nitr(Hflaorene (CgH,),CIIN(), respretivedy. which, like pheiiybinii 
methane, occurs in an acid form soluble in alkalies, rn.p. 14,5 
neutral form, insoluble in alkalies, rn.p. iHz ’ (A. 347, 290 : b. 33 , 

Hy reduction of fluorene with HI and phosphorus, or hydio^'i n . ^ 
nickel, wf obtain perhydro-fluorene (JaH,,. b.p. 256“ 258 , H22 
Ilk 42, 920, 2(Kj4), Hie isoiattrm of a hexthydro-fluorene m 10 
from ccial, by extraction with Irenzcne, or distillation in a vanni'n- 
noteworthy (H. 44. 24M)), 2 7- 

Itv broTTunation of Huorene in Ixriling rhloroform w<* Lg 

dlbromcHfloorene C„H Jtr„ m.p. 164", and 2.6(?), 7-trlbromo-fluorei 


iiul 


Mini a 
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ni.p. 2.10 (H. 38 , .-jl.i). p-< hlnn.-llu,,,-,™- C, Jl„( l „i „ 
froiii lluoicnc alcolw.l willi ()(. 37, 23(y,) 

Nitration of finomio in (<la'. iai .■loclic aci.l pr(«liircs 2 -nitro-fluorene 
NO, t-ij'*#. "' P- 'S.i'. wliirli, by known nKtho<ls, I'an be (■oiivcrtcd 
into 2 -ami(io-dlazo- and oxy-fluorene and 2 -fluoryl-hydrazin Nitration 
of tlio 2-aiitanndo-llnon-nc i)rodur,s 2 , 7 - and 2 , 1 -amido-nitro- 
fluorene, ni p. 2,12 and 201 1, wtiidi jiiodu, ,. 2,7- ami 2, 1-diamido- 
fluorene, ni.p. Hi) and ipi (it, 34, ; 35, ,2, so g-amido- 

fluorene, two nioditications, ni.p. 54 and 124 , l,v rcdtndion of fluor.-none 
Dxinu* (H. 41 , 1243). 

Retene - fluorene, i - methyl - 7 - iso - pwpxl - diphenyl - methane 

('H,. melting," at 07 , is ficiivnl fr.iin its kt'lt.ne upon dis- 

(illatK.n with zinr (lust. Chryso-(\\iOTene,Haph(hyle}!e-phenvlene--mefhane 

^ it)llt. ^ ^ inciting at iSti , is crivctl fpiin /i^-lxiizyl-iiaphtha- 

IciK' or fnun rliryso-kctoiu'. An iso-naphtho-fluorene 
ni.p. JoS' . has Ix-cn (tbtained fitun iM.-n.ij)li(h<-(]u<.r, ntin<'V\ 376 ';() • 
li. 27 , (j53). Plcene-fluorene, picylene-methane (('u,H6).,rH.„ milting 
at dob", is jmKluoed (tn lu-ating its ketone t<t Kxi 17s with’iivdriodir 
aei.i (A. 284 , 7(1). 

Ihis is isonu'iir willi the an- and /^/j-(]ina]>iiiho-lhi()ri ne. m.p, 
and iSib, (ihtained fr<tni an- ami /9/j-'hnapht)i\i t arlnnol (R. 43, 2 ^]:) 

Methyl-hexahydro-fluorene, boiling at ijn ( 1.} mm.), results fntm 
tln' aetion of PjOj upon im thyl-bt n/vl-evt ]o-ht \ano]. (he retlut tion 
product of benzylidone-inethyl-cwlo-lu'xanoue dl)(',,l : ('ll ,. 

('tills (B. 29 , ; A. 305, 2 (k^). 

Diphenylene-phenyl-melhane, phenxl-duotene it IK^jlIs, 

iiig^d i.pp, results (i) «»n heating trijilu nybmeth.tne chloride (t filb, 

"I Iiotassiuni-tripheuvl-niethaiie ; { 2 ) from tnpheiu l-carbiutd' bv dis- 
tillation with crystallised jtho>phoiic acid ; i ;l fitun Ihuuent' alcohol, 
'"■iizene-siilpliurm at'id ; (.|) fronn)-chlmo-fhi..p ne. bt n/ciie, and AU'li 
(.5) from hydro-liuoranii' acnl bv tli^tiilaliou i>vt'r ^oda-luue ; .uitl (<i) 
l»y Ktluction of diphenylene- phenyl -carblnol, u- phen\! - :uoreni)l 
' «'t, . , oil 

^ (’ H ' ■ 11><‘ hitter, aiiah'gniis tti tiiphi nvl-carbiiio], 

t"' c'ht. lined from diphenyleiu'-ketone with pin n\ !-m.igne^ium bromitle, 
I'f hy oxidation of q-jdienyl-tluoreiie with thronut .uitl; it gives 
jntensely colourc'd double s.dts ami peichh'iate : with amliiit' ehloro- 
luiate it eondenses to dlphenylene-p-amido-dlphenyl-methane 
111,]). 17(1 ; with phenol .md snljdiuric aciti 

tilphenylene-p-oxy-diphenyl-methane, m j). loi (B 37, :\). Bv 

idioii <i( I'Clj, ncvtyl chloridr. or gaseous IK'l, it ]V(sses uUt> 9,9- 

pnenyi-chloro-nuorene ni.i>. ;u . which, hkc tnplunyl- 

"K'-iiu’thane, is distiuguishixl bv the imdulity of its chltniiie atom. 

''■dll copper powder in luu/die solution it ])asscs into 
Ka ^ ,11,),. ni.p. 

('old torms rolourl(*ss crystals which tlisstdve t tdoinh ss in tlie 

dec ’ as.sume a dark-i>ro\vn ct'loui «»n luMting. with (lartial 

^'(('11 «»to two niohTules blphenylene-phenyl-niethyl ,C«H 4 ), 

« 5)- In the air it absorbs oxygen, and aciordmgly passes into 
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the corresponding peroxide, in.p. lOd*’. Still more stable is tin 
analogous body dl-blphenylene-dl-blphenyl-ethane (C JIs.CjH ,)! 
C(CjH4.C6H5)(('^H4)2, m.p. i7()^, tibtained from 9 , 9 -blphenyl-chloro- 
fluorene (C gll^)./ f-R'rilli.C'gHj, m.p. which only undergoes , 

slight diss(X'iation in boiling anisol and is insensitive to oxygen, bdth 
in solution and in the solid state (A. 372 , 21 ; H. 43 , 175.^). 

Phenyl-chryso-fluorene m.p. 195 , from diphenvl m- 

naphthyl-carblnol with concentrated S()4H2 or ZnC lj (B. 38 , J^is) 
9, 9-diphenyl-fluorene (EJI,).2( (C^Hsjj, m.p. 220', analogous i,, 
diphenyl-monobiphenyl-iarbinol {B. 38 , 4105). 

Diphenylene-dlphenyl-ethane {( JIJ^C II.C H((\jH 5 ),,. imltmg u 
217 . and dlphenylene-dlphenyl-ethylene ; ( (( jllj.- nn ltm: 

at 229 ', arise in the breaking-down of (iipht'nylt'Ht'-Jiplu'nyl'Miu im, 
(() * 

anhviiriiit' ... 1 , o. melting at 2SC>'. one i>{ tin' i\;action ])i.i,iih i 

of cold concentrated sriljdmric a( id nptm benzilic acid. l)ij)ln ii\ h m - 
diphi nyl-ethylene piauhuad on heating benzo-phenone chlnmli wuh 
tluorems It consists nf ce/onr/css crystals, the s<*lntii>ns of wlii( li .m 
colourt’d ititcnsf-ly ydlow. The moderated oxidation of this bodv aiiIi 
chromic acid gives rise to 9, 9-benioyl-phenyl-fluorene (C,iH,)/(< ,11 i 
C'OC'^Hj, rn.p. 172 , by pinacolin transformation from the i)in,i< 1 u, 
first formed. It is also obtained from potassinm-triphenyl-metlinir, 
or potassinm-9-phenyl-llnorene with benzoyl chloride. .Mcuiidu 
potash breaks it nj) into cpphenyl-Huorene and benzi)ic acid, I'.v 
reduction with HI and phosphorus, benzoyl-j)henyl-lluoreni‘ is('()n\ ( i tnl 
into 9, lo-diphenyl-phenanthrene. with reversal of the pinacolui ti iii- 
position and expansion of the ring (B. 37 , 2887). 

Bl-diphenylene-elhane (E4H,)2( H.('H(( Jlijj, colourless lu.dl 
nulting at z.pj , is produced, together with bl-diphenylene-elhylene, 
hifhtvrt'ne (f : ('(('^Ild.^. melting at 188 on heating tin i' nr 

with lead <ixide. The second hydr<Karbon is als4» foinu'd (»n in iiiiiL; 
lluorene with bromine, (hlonne, or sulphur, and by tin* aiii'-u "i 
alcoholn p<itash upon <)-brtnno-lluor«ne (A. 376 , 271) . ‘>1 o| ( ujipti 
j)ow<hT upon lluorene dn hloride (B. 43 , I 7 < 8 d- 

It loiisists of beautiful rc</-ci domed needles. Its bromiiit atldiii> n 
pr(»<hict is colourh'ss, ami when lieated with so«lium in xvlem o liin 'ii 
it reverts to tin* red liydrixarlxm (B. 26 , 3140 ; A. 290 , 238 , 291 , n 
The following diagram is intert*sting from the |K)int of vn w ot iln 
( ohuir of highly condensed hydrocarlums : 

( ,B, ( ,11, ( ,H, ( ,H, C .M, ^ Jh 

C I '.(■;('/ I CM- 

( ji/ < jb (,n, < ,11, (.Hi 

T‘ lr,igli» nyUrthyl*'ne. I liphrnylrnr ihnhcnyl clhylrnr Hi iliplx n\ l' ii» < tlu 

( oiourlrsi ( olourh’SH ; ycilow in Holutioii k ne Koln'"*'" 


C ompare the yellow colour of acenaphthylene and the red ( oloui <• 
diphenyl-fulvene. On oxidation with chromic arid the di-hipli< n\ l< 
ethylene forms, by a change analogous to the pimuolin U 
tx^siiion, iM'sidi's fluorenone, a 10, !0 • dlph6nyl6n6 - 

I 1 (?), m.p. 258'', which is broken up hy dculi 

CK. < ,tl, 



FT.ror^F.NK 


6r,r) 

potash to form the acid (C«HJ ; CH~C„H,.QH4COOH. The same 
pinacolin is also formed in the reduction of Ifiiorenone with zinc dust 
and acetyl chloride. It is prohabl^V identical with the so-called di-bi- 
phcnylene-ethylene oxide obtained from di-biphenylene-ethylene 
(libromide l)y lieating witli w.itei. By reduction with HI it is trans- 
formed into 9 , lO-diphenylene-phenanthrene (0 m-P- 

^I5'\ with anotlier trans])osition (B>. 29 , Z152 ; 37 , 2894;^. 291 , 1). 

>luorene alcohol, ///owm/ (('fllldjCHOli, m.p. 1534 is formed from 
the ketone with Na amalgam and (r^un the \a salt of diphenyl-glycolic 
acid by heating to 1204 hike iluorene alcohol, retene, i)iceric, and 
('hrysene-llm)rene alcohols, m.j). 134 . K); , ami 2304 are ol)tained. 
l-lnori'itc ether {(f<jHj2^ orp. 22S4 iroin 9-ciiloro-tluorene and 

Ag.O (B. 43, 24()o). Methv!-. ethyl-, and benzyl-lhiorenul 
('(()li)l\, 1114). 174 '. 1014 and I ;(, , are h.rmeti from llnorenoiU' with 
the corresponding alkyl Mg haloids (B. 38 , 4105). 

Dlphenylene-ketone, tluorenone ^ co, melting at (S4" and boiling 

at 34 H' (B. 27 , [<. (>41), is oblaim-d from di])liemc acid, iso-diplienic acid, 
and o-dii)henyl-carbo.\yli(' at id when heate<l with lime ; l)v oxidising 
lltiorene with a chiaunic acitl mixtuir, and bv heating ])henanthra- 
(piinone with caustic lime (A. 196 , 45 ; 279 , 237), and when the diazo- 
comjjound of o-amido-benzo-phenone is heated with water (B. 28 , iii). 
Potassium permanganate oxitlises it t<t ]>hthalic acid. It is converted 
into o-phetiyl-ben/oic acid on fusion with potassium hydroxide. Its 
o\ime : X()H melts at ip3 ; the phenyl-hwiritzone melts at 

151 (B. 29 , 230, K. 20 ). 

Retene-ketone Co.tyi^ melts at 90 . Chryso- 

ketone, naphtho'fJuornume CjH^.CO.Cp.He- melts at 130 . On the 
formation of the latter from o-amido-]>henyl-a-nai)hth\i-ketone, see 
.tbove. An Iso-naphtho-fluorenone, m.)). 1524 has been obtained by 
condensation from o-|)hthalalde)ivde with a-hvdrmdone bv means of 
K methylate (A. 376, 2tM)). Picene-ketone P i 

'oi- and /J/?-<llnaphtho-fluorenone, m j>. 225 and 1014 from tin' cor- 
I' sponding dinaphtho-tluorenes (B 43, 2.''33). 

With concentrated UNO, in the cold, tluoiemnie yields a loose 
■fdditiem piaxluct (C'JIJjC'O.NOjH. which ea^ilv separates into its 
components. Fiiergetic nitration gives 2 , 7 -dinltro- and 2 , 6, 7 -trinltro- 
fluorenone, m.p. 290' and 181 K^pertivelv (B. 38 , 375 '^) 

o-Oxy-diphenylene-ketone, oxy-fiuoretume ('jH.^tOH).( (Ft Jl,. melt- 

’’^g at ii3'\is olitaiiKxl from sym. (* <liamido-brn/,o-]>henone on boil- 
i'>g its diazo-salts with water. t*»getlur with xauthoiie (B, 31 , .kOf) ^ 
from l-amido-dlphenylene-ketone, m p. ho , obtained from di- 
plienylene-ketone-i-<:arboxylic aniidi* with KiMh ft . 1902. II. 147 -)- 
llie l-oxy-fluorenone forms yellowish-red or dark-rtal alkali salts, 
''liowing feeble <lrying i)roj>erties. 

When fused with caustic potash it dciuunpi>sos into o-phonyl- 
^•'Jiqiic acid r,IIj.C^H,(OH)C()()H. whicli is nvondensed by conccn- 
h'ded sulphuric acid to oxy-diphcnvlene-ketone (H. 23 , 112). 4-Oxy' 
^ 'ph('nyh-nc-kctonc is also projiareil from 4-aiuldo-dlphenylene-ketone, 
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melting at . winch is obtained frcnn di])lu‘nylene-ketone-carb()\yl- 
amide with bromine and eanstie. potash. 

Hy Insing with ])otash the 4-anjido-lUiori*none is transformed iiUo 
phenanthridone (B. 28 , R. 455), which alst» results by Beckiniiiin’s 
trans{>ositi<>n on hc'ating the oxime cd tlnoreiiom' with /.iiK' chlmKit 
(B. 29 , 2 ^o) : 


CdltlNH,] (<) ( - ►CdC < (N()II) ( JI^ 

-I Aulino tliiorcnono Phcnanthiitlonc FluoremmcDxuiK 

2-Amldo-fluorenone, m.p. ii).v\ from 2-nltro-fluorenone, m.]). jjj 
224 . ^he oxidation product of 2-nitro-thiorene, by reducti(»n uitli 
Ann.S, gives with the dia/o-salts 2-Oxy-fluorenone, m.i). 2 I(j jh 
(B. "34, 17^*4). 3-Oxy-fluorenone, m.p. 22() . is formed from svnthrii, 
4- )xy-lhnnenone-4-caiiHixvlic ac id bv splitting off ('O,^. 

( iirhoxylic .Icn/s. Diphenylene-acetlc fxcid, (liiorinf-Ciirhowh, ,i,ij 
(C^HiljCll.COjH, me lting at 221. results on rediu ing dipln ii\ h in 
glycollic acid with hydriodic ac id and phosphorus, .\lso from tir lilm 
acetic oter with Ix-n/.eiie aiid AU l, (C. i«jo2, 11 . Its iiiiiilr, 

m.f). 152 , is formc'd from diplmnvleiu'-aca-taldoxinu* with 
chloride. 

Diphenylene-glycollic acid, ms-oxy*lluort ne-carbo.\ylic ac id (( Jl,), 
('(OHj.CO.^H, melting at i<>2 , is producc'd wlu-n i)henanthra<iuiir'nr 
is boiled with sodimn hydroxide. In this instam «■ an .iloinii' le.n i inur- 
im nt iK( nrs, >imilar to that obst-ived in the transition of ix-n/ilr in 
ben/ilic acid, or of /^-naplnho-cpiinom- to oxv-inden<’-carbo,\vlic .u id- 

( JljCo 110 ( .41. t db ra) ,,,, ( jf, 

(';< >lli c:< K df ' * i • cn di,! < k 'll, 

(di^o tdb <h) ddl, 


( hroimc ac id oxidix-s it to dipheiiyleue-ketone. Analogic ^ cf 
dipheiiylem -glyc (»llic ac id have- been obtained from retenc - ,iiid 
( hrvsenc -cjninone (iibovc-), .ind from other substituted jcheiiantlii' m 
cpimonc s (B. 38 , 4747). With phe nols and phc-iiol e thers dipln ii\ !• in - 
glyc <dlic acid c ouclenses in the manner of ben/ilic ac id. undi 1 tin in- 


lluc nc e* c.f tin ti tiac hloriile. to form substituted dipheiivlc m pin 10 i- 
acclic: acids (li. 43 , 24<t<)j. With l*( 1 ^ it forms (hjihenyltnc a Idoii - 
acetic -and chloride, m p. 112 , which, cm treatment with /me 1 liip^^ m 
ethe r solution, passes into diphenylene^ketene (C«H«),f : ( d), goldni- 
yelhcw s|)ears. m.p. <;<> . an analc»gue ed diphemvl-kelc-ne (B. 39 , ;oi>Ji 
Fluorene-oxallc acid (( ()( Ooll • 11 , 0 , 1114). 130 131 

clee c.inpc;ses on heating mtcj ( ( ), ( O,. ami fluorene ; its e ste rs, li iiind 
from fiucuenc-, oxalic ester, and s<»dium, give, with Na alcoholafc nnl 
K Hd'r ff 2^ fj. niethyl- ami ethyl-llnore-ne -oxalie esters, and, hy sj^litting 

tip the* latter, 9 -methyl-fluoren 6 {< JidjCHf'Ha. m.p. 4<d 17 "i l 
9 -ethyl-fluorene (f #H,),( JK jHj. m p. 1084 b.]).,., ifd (Ik 35 , 73 'd 


Dlphenylene-ketone-earboxyllc acids, or i-ac id -H-.-H. 

flie* a-uaJ. melting at 191 is prexlured by the oxidation of Ihioiautln < 
with a chromic acid mixture. Sodium amalgam converts it mt ' 


n-ffHorenic acid f‘,H|.CH,.(* ^H,.C(),H, melting at 243", which vi<M 
tUiorene if it 1 h’ distillecl with zine' dust. Iso-diphenic acid 
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when it is fused with potassium hydroxide, while heating with lime 
breaks it down into carbon dioxide and diphenylene-ketone 
CO 

The y-, ortho-, or 4-acid is formed when diphcnic 

HOCO 

acid is heated. It melts at 227 . busion with caustic j)C)tash changes 
it to diphenic acid (B. 20 , ; 22 , R. 727). Also from diphenic 

anhytiridc with AICI3 in benzene, besides o-benzovl-fluorenone, 111. p. 95" 
(C. 1902, I. 875). 

Diphenylene-ketone-1, 7-dlcarboxylic acid j ^ l | 

is formed from retene-ijuinonc (above) with MiiOjK. It is a yellow 
)>owder, decom])ONiiig at 270 into ( O, ami diphenylene-ketone-2-car- 
boxylic acid, m.]). 275 '. Distilled with lime it forms diphenvl. On 
heating its silver salt it forms diphenylene-ketone, and, on further 
oxidation with MnO,K. a mixture of i. 2. ]- and i, 2, 4-l)en/,ol-tricar- 
boxylic acid (A. 229, 13H ; (', ipo.}^ II p lyjo). 

O) 

3-Oxy-dlphenylene-ketone-2-carboxylic acid j j b cpoH. 

m p. 27H", is formed bv nuclear synthe^m m the ac tion of concentrated 
potash upon indane-dione-methenvl-ai eio-a( etic i>ter iqoo, 1. 849). 

(,„ip (Onii 

Chryso-ketone-carboxylic acid ■ . m p. 283 , i^ formed, 

besides small (piantitii's <»f an isomeiic acid, bv the action of 
I oncentrati'd SOiH, upon ( hr\ so-dipheme add (A. 335 , iiq). A 
third isomerii allo-chryso-ketone-carboxylic acid, m.p. 288 , has been 
obtained by lieating l-phenyl-naphth.dem -j, ;-dieaiTo\\iic acid with 
coiuentrated if2S()4 (('. I9(»8, 11. i ;<>•.). 

I'luordfithoit' and p\rcti(\ oeeurrmg in the " stubb fat " of Idria. 
ai(‘ also found with the iondeiiM'd hydi o( .tiToim just mentioned in the 
high Ixiiling fractions of coal-tar. 

Fluoranthene (’islf,(„ idryl. melt'« at i lo . Its pii rn' iicui uvnpoiDid 
ni'-lts at 1182'. Fluoranthoqulnone < obt.iined by oxidising 

idiA'l with chromic acid. It melt'- at i8.s . ami m.iv I'e fnithei ('xidised 
(with the elimination of (dd <i-dij>hdiy!eue-ketone-car- 

boxvlic a( id. 

I he constitution «•( lluoranthem' ami <'l (Ima.mthoipimone jnobaldv 
"’I responds to the formula' (A. 200, i) : 

^■«B, C.H4 ^db 

i all t»i to 

t'db tdli eo iji, 

CU.fH Cd topi 

Muoranttu'iie a I 'ipliciu leiie ketoin' 




(I I 'ipliciu U'lU' ketoii 
, .ul'owlie .n ul. 


(B 17 . 1389 . t looS. 1 . 0.14 ; 


V. Anihicacim (iinu'r. 


Anthracene (from carbon), memring together with the iso- 

nieric phenanthrene in the high-boilmg poitions of ( oal-tai. is the 
P‘ttent subbtauce of a large group of bodies to which a scrieb of vegetable 
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compounds, and in particular the very important dye [alizarin, pur jmr in, 
etc.) of madder root belong. 


Synthetic Methods for the Production of Anthracene Derivatives. 

1. Anthracene may be formed from benzene, acetylene tvti.i- 
bromide, and AK'lj (B. 16 , 623). 

2. It is also produced from methylene bromide, benzene, and Aid I, 
Dihydrcvanthracene is the primary product, but it loses two atoms ot 
hydrogen, and anthracene residts. 

]. Vurther, dihydro-anthracene, and subsetpiently anthracciK , 1 , 
obtained (together with toluene) fri)m two molei ules of bcnzvl clilonih 
on heating it with alumiihuiu chloride or with water to 200 (i.iinpi u In , 
i8()()), when dibeij^zyl will also be j)roduced. 

Anthracene may also be (ItTivinl from diphenyl-mcth.im' uitli 
AICI3. It is very prol>able that the diphenyl-nudhane is iiist i< sdlvnl 
into benzyl chloriile and benzene. I’nsym. <liphenyl-eth;uH m ,11 
analogous manner yields ms-dirnethyl-anthr.icene (H. 27 , 

4. Finally, dihydro-anthraceiie is obtained from two m<'lt(uli ot 


o-bromo-benzyl bromide bvtheacti«»n of metallic 

siMlium (B. 

12 , 1 

'I'AI 

(cp. p. ih%) : 
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Anthraquinones are obtained (^a) by the action of zim diisl up 11 
the chloride of phthalic acid ami benzene. (5/;) Siinilaiiv, ow- iiitlii i 
quinoms arc i)r»Klured on heating phthalu aidualride with one m •!( 1 nit 
of a moiUf- or j)ofyhydnc phenol ami suljdiuric a< id to 150 . If ilmi 
is an excess f»f phenol pres4iit, phthaleiiis result. (<>) o-j;rii/ .\l 
beii/.oic acid aml^'jOj yield anthratjinnoni' on the aj)plic,ition "I li* it 
I'he substituted ben/.oyl-lMji/.oic ai.ids form the substitutid indn - 
qumones, ami lH*nzyl-benzoi< arid fiu jns anthrone. (7) Di- .uul t« ii i 
oxy-anthraquinoms are formed when im taoxy* and dinu l.i di 'W 
In-nzoic acuis are heated with sulphuric aciil ; 
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The methwls just given and a series of others- -e g. the pi odiu t i ''i 
anthraquinonc from o-lolyl-phenybketone ami lead oxide, and th ' " 
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anthracene and methyl-anthracene from o-tolyl-phenyl-ketonc and 
o-ditolyl-ketone by means of zinc dust (B. 23 , K. 198)-- demonstrate 
the accei)ted symmetry of tin* derivatives of anthracene, which is 
further ])roved by the following ftict : brominated o-benzoyl-benzoic 
acid from o-phthalic acid yields broino-anthroquinonc ; the oxy-anthra- 
qiiinone obtained from the latt(T, however, can be oxidised to o-phthalic 
acid ; so that both in the synthesis and decomposition of the molecule 
o-phthalic acid appears, which, in the lirst instance, is connected with 
the one and in the second case with the second half of tlic molecule 
(cp. constitution of naphthalene) (B. 12 , 2124) ; 


/[iJCO.C.H, 

> on ( 

r i,ro iv 

U' H 

iiooc ij\ 

ViziCOOlI 


L a> CO 2 -, 


HO()cy2ji 


Therefore anthraquinone and anthracene, which are genetically con- 
nected, have a symmetrical constitution ( (irresjxmding to the symbols : 

cn (o 

A t -v., 


( n 

' nr 


;ii 


Anthracene is a nucleus resulting lr<>m the condensatitui of three 
benzene nuclei, of which the intermediate or middle member slnnvs a 
]»ara-union. The jxtsitions i, 4, 5. 8 (a-) aia- alike ; also 2, 3, b, 7 (^-). 
By the replacement of the middle hvdiogen aimns of anthracene, 
y-<lerivativ’es or wicso-deri natives are (tbt. lined. In r(intrast with this 
the substituents of the two outer benzene nuclei arc designated by the 
jirelix benz. *In most of the anthraeem' transpositions the intermediate 
( atoms are lirst attacked. 

Anthracene GuUm- melting at 213 and boiling at 331', is isomeric 
with phenanthrene, and is])r«Hlncetl .molding to tiie methods indicated 
above. (See also B. 28, H. 14 S.) It t- h>'Jiul m large quantities in 
coal-tar. , , 

( rude anthracene, boiling at 34*' .V*** beyond, i> best iniiihed 
by tie.iting it with liijuid sulphurous .uid. whicli chicllx takes u]'» the 
.elmi.xtures (B. 26, K. (> m). l'‘>r additional in. tlio(B ot purilication, see 

H. 18, 3.134 : 21, K. 75; A. 191, 2>>. ( iicmic.iilv pure aiithrac.ne is 
I'l. jiareii by lieating anlbracpiin.'ue with /nx' ihisi 

.\ntl\rarene crystallfses in eolonil.ss miouch lime tables, showing .1 
h.autifnl blue flu.nesrence. It dissolves with ditlieuhy in aleoliol and 
‘lli'i, but easily in hot benzene. I’tdi. a. id unites with it, \ieldmg 
cr>*5talU4mg m le.l medics, an.i melting at 138 . 
When the cold saturated si«>lution ot antlnaeene m ben/ene, or, 
'Htt. r, in xylene (B. 28, K. 547), .-xpo^sl to suuliglit. a dimoleenlar 
•iiodilK'ati.in of anthracene, parii-anthfiinnr (( ''.‘paiaUs oin 

I'lates. It ilissolves with tlilh. nlty m b. n/. ta , i- i"'t .ittaek.d iiy 
aitiK ,icid or bromine, melts at 214 , an.l, m s.. doing, u\nts to 


"‘”1111011 anthracene. 

eu 

Alkyllo Anthracenes.- (d ( Jb : cM 

all 



llcn/alk)! ilcnvativvs 


im'st>- or 
Ucnvativcs. 
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{a) The ben/.o-iiioiio-ulkylic anthracenes can exist in two isonieridi-. 
(a- and j 3 -). 

a-Methyl-anthracene (\,H,,((Tl2)('-<,H;,[ ilCll;„ m.p. S(V , is formed hy 
zinc dust distillation from i, 4-chlorft-niethyl-anthia<]uinone {J. pr. ( /;. 
2, 83, 2oi). 

jS-Methyl-anthrawne . r^H,(Cll2)( 5H3I2K U 3, imj). 207', do^(■lv 
resembles anthracene, and is hjimd in the crude anthracem* of coal-t.ii . 

At hit'll temperatures it is hirmed out of ditolyl-metliaiie and (dli.iiK 
( /. pr. L'Jh 2, 79 , 555) : als«) by boiling bmzoyl-xylol d.( J1 , 

(CHglj ; by nxiuction of | 3 -nn‘thyl-authraquinoiie with zinc diisi 
(A. 311, ibi) ; and from M-gt-table chrysophanu acid and cutodiii, 
which are hvdroxvlaled methvl-anthiaipiinoues. Hv (>\i<latioii wuh 
nitric acid, methyl-anthracene hkiins inethvl-anthia(|miioue, and wiih 
Vhroniic at M mi\t\lr<' and o,\idation of. the methyl grouj) it fnim, 
antfua(iuinoue-c4rl>o\ylic aci<l. In sunlight it polymeries lik. 
anthracene to dmielhW-dianthr.u cue. m.p. 2J<)* (C. i-''*)'), II. Oj p, 

1,6- and 2 , 6-Dlxnethyl-anthracene C,,ll„(( H in p 240 and j n 

are fi'rmed ttigetlua' from toluol and metbvleue < Idoride or .n i tvit is 
tetrabroimde witli .Mt'l, (metho<l 2). I'he >»•< ond bo(l\- has ,d>o dnu 
oblained by Ixsling m-xvi\i-tol\l-keione (('. luio. 11 , 1 jSb : loii, I, 
I2()4), Frmu the anilmi* oiU •>( high boiling-|)omt . als<» a diiic iiivl- 
anthracfiir Ikiis bei n olu.uned, 

{h} Meso- or y-a!kyl .nithracene^ are obtained from tlie alkvln 
hydranthraiioK i ,itp ^ ‘ Jb by tlie elimination of watn. 

This Inijipens on boiling them with al< ohol, hvdroi hlonc .i< id, <'i pH ii« 
aeid (.\, Zl 2 , Kio). Alkvlie oxanthtanols are formed upon o\idatioii 

P'-ethyl-, Iso-butyl-, and amyl-anthracenes, melting at oo ,.57 .m l vi 
y-Phenyl-anU^aoene b,,ll,p(',,llj. mtllmg at 152 , is obt.nned linm 
phenvl-antliftine. 

y- or 9 , 10 -Dipheny [-anthracene ^ m p 21- , 

from fiij)lien\l-dioxv*.inlhMerne hydrid** witli zinc dii^l and gLa i.il 
aertic acid (< . Ifioj, II IJ 7 ; lq(» 0 . 1 . .pj) 

y- or 9, 10-DinietEyl-anthracene(\iH|(C.( Hpjt Jl|. melting at i pi 

isdnuad from its dihvdnde, the i ondeiisation pio<inct obt.niifd ti"Ui 
ftllideiie ' hioildr .tiid heliz* no in' means of Al^bl^ {“^ee IV 21, 11;'') 

9 , tO-DIbenzyl-anthracene < J|,(( (Tl,( Jl jjf Jf,. m p 21" ' 

fornnd l>v piMlnngid boiling of anthracme with l)eii/\l ihloiidt an 1 1 
little /in< Jn-t ni ( Sj solution {('. ifio2, 11. 7.;^ ; ino.j, 11. 

SuhslitHlcd AtUhraafU's ( hlorine and bromine a(ting ni>"ii da 
( >2 solution* of anthra<em' tirst su})st|tnte thr jnijjdle ( li group' widi 

tlie pro<lurtion of y-mono- ami dlhalogen-anthraoenes. yd)ihioiii" 
antlir.M eue is aj>o formed t»v tfn‘ actiuir of bromine nixiii .uilhi.a''”' 
bvdrnh- 

Tlie a(ti«»n of nitri< acid upon aflthrar«ne radly piodui e> .mila 
rpiinone ,uid nitiihefl aiitlir.npiiuones Hut ou uilufvii'g' 
anlivdi tde and sulphni u .n id m glacial aeetn ,u id at I S ■ ''' '' 

9 -nitro-anthnieene ( >2, yellow me«iles. m p 145’ i|'' , "'n* ' 

may lx* distilled under reduced pn-ssure. and 9, 10 -dlnltro-anthracen 
f m p. gq.fV lliese compounds are easily obtain" 

dir<( tly. On digesting anthracene in glacial acetic acid wit 1^^ 
iiiolecult nitric acid at Jo 45 , we obtain the aiclatc of nUro-ny« 



ANTHKACENl^: GROUP 


thranol which, with HCl, yields the corre- 

sponding chloride, with N,/);j tlw nitrite, and with alcohol the ethers, 
also produced direct on nitrifying hith UNO, and the alcohols. On 
treatment witli alkali, the (irMri(ii‘ forms 9-nitro-anthracene, and 
this, treated with XO^ in chloroform, gives trinitro-hydranthranol 
(NCh)aC<^[''||* which, with alkali, yields 9, lo-dinitro-anthra- 

cene. Iu*a*similar manner, 9-ethyl-lO-nitro-anthracene Ci,Hi,(C2H5) 
{NO2), m.p. I \ has In en obtained from ethyl-anthracene. By boiling 
with alcoholic potash, (pnitro-anthracein- lias i)een transposed, by way 
of several intermediaries due t(» the addition of potassium alcoholate, 
etc., into anthraqulnone - oxime < 11 c Na,-^( (>^ 

(r.p. (j-nitro-phenanthreiie). When nitrie, aci<l acts upon anthracene 
in iso-butyl alcohol, we obtain nltro-anthrone ('OiCgH^i.CH.NOg, 
which is convert('d 1)V alkali into a nd i<mner CO(rcbli)./' : XOOII (?) 
(A. 330, 1J3 ; H. 43,1210). 

9 - or meso-Amido-anlhracene, anthramvu', m.p. 1^5 -150 . from 
()-nitro-authracem' with MiCl., and HCl ; dinitTo-anthrarene cannot 
he reduced to diamiiio-.inthraceii.-. Tlu- (j-.mlliraminc. like the a- or 
1-anthramifte, m.p. ijo , .uid the or 2-anthramine, m.p. 237', has 
also been obtained from lh<- ca resj.onding oxv-.inthracenes by heating 
with XH,. With ilia/e)-b( n/ol ddonde, the (j-ainido-authracene unites 
to form benzol-azo-mes'o-anthramine C,H,,X : X.Cj.ll. XH,, m.p. 1N3', 
which is sjdit \\\) bv a(i<is inl<' .inihi.upiiiione, i)hen\i-hy(irazin, and 
ammonia (B. 40 , 5l>). and jM-es ,.n r».inetinn into the easily oxidised 
1,4-anthra-dlamlne (B, 41 , 133.1): meso-phenyl-anthramine, m.p. 
io] (C. I«)0(}. II. I2.j()). . 

' .Vntliraceiie-siilphnim- .icids .ire forimd from ‘anthracene with 
suiphiirie acid, ami bv tolm'ii..n .a .inthi.Kiuiimne-Miljihonic acids. 
1-Anthracene-sulphonlc acid, str B 37 , 70 On moderate tieatnunt 
with dilute Milphunc .0 ul, .inthi.mm vnlds 2-anthracene-monosul- 
phonlc acid Cj^llj S» )tll, ihlonde. m.ie 122 <B. 28 , 223^). ( (aiceii- 
traled ILSO. produces 1.3- -nol i , .'^-authme m-diMilphonic acids 
(chlorul<‘s. m.i). 2.|0 ami 223 ). which, on liiM-n with poiadi, form the 
< orrcspoiuling dioxv-aiithi.oen« s / .uid ('ovs/n)/ tB. 42 , i jij). 

(i \\-(nU hr ih( fit 's : (t1 ejiix . ^dC**'* ' ^ , ^ ‘ ' 

tU 


(1) a- and H-Motioxy-anlhracenc, <«- e.d .Xanihrol, bch.ivc like 
rhenoK or nai)hthols, .u-Autho.l. tioin 1 .mihr.ucm -mouoMilphouu^ 
iicid bv fusion with pvitash. fonns vdlowish ll.iki im )tmg at 15- 
(H. 37; 71). ri-Anthiol. from ^d-.uitlo.wem >ulplunuc acid .nui 
^nthriupiimme. is changed lA' nitimis .tvid t" a-nitroso-p-anthrol 
^Vl;(('il)jCJlJ()H)(X()). wlmli. upon 

anthrol. fh,* latter may oxidised to l, 4 - anthraqulnone 

GH, '‘"..nuftiug withdecompoMtion at jo.s , .uul isomrnc 

'ytl) a-naphtho-quinone (H. 39, o 2 n . 41, 1 CM ; ^ 

Anthraquinonc, similarly fewnud from the a-anthrol, gucs on ui 
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tiou with ziuo elu>l and glacial acetic acid 1, 2-anthra-hydroquinone 
C6H4(CH).,C6H..(0H}.., in.]). 131 with dccoinpoMtion (A. 342 , 59). 
The anthrels can only be i>xidiseil by CrOa to oxy-anthra(|iiiiioii( ^ 
after acetvlating the (ill group (cp. oxidation of phenols). The 1, 2- 
anthra-hvdioipnnones in this manner yi(‘lds ali/.aiin. 

Benzo-dloxy-anthracenes. Two is*)merides- chrysazol and rufol, 
in.p. 22 ^ and 2()5 ^-having the formula Oll.l'glla : (Cll). : I 
are t)btamed from u- and j 3 -anthracene-disulphouic. aci(G. When tlu ii 
acetyl derivatives are oxidi>ed ami saponified, chrysazlne and anthra- 
ruflli result. These are the ctaresponding dioxy-anthraipiinnin s. 

2, 3-Dioxy-anthracene, dicomposing at iSu by reductntn oi 
hvsta/.arin-dimethvl ether with /.me dust ami Nila, ami sa\)oniliratinn 
with ill (A. 342, 9<h. 

(->) meso - Oxy - anthracene, anlhranol (.H. l-ll Vellewid,- 


brown needles, lu.p. ijo when ipiickly healed, de^nintiojiw wnii 
anthrone ryu, ^ dC. cnl<)urles> l)nlliant m edhs. m.p, iSs ( A. 

Ill, 

379 , ^7). riic latter l^ foimed synthetieallv from o-ben/vl-bMi/. u 
acid { M. with utmeiitiated sulphutu and at O" fb. 27 , 

* * C.U' 'll 

2 J><)], vd''n fi'iin j'hthahde ihl'tridi', b«n/ene, and AHlj, a.iel 
e.l)taine«l l»v reducti'in "t antht.upnm'iie with tin nr /.me anil el.e 1.1! 

acetn at id la^lde'^ diaiithrvl (.\. 379 , S 5 • ^ . 

Anthtaie'l a<etate. m.p, i;,.^ , 1- -iIm. tMnned i«v the e.xidat!"!i ni 
aiilhiata lie and Tb< in i.d ai t t ic at hi ( .\. 379 , 75 ' ^ anl In ' 'lie 

1-, in-Tiblr in t^M .ilkali. but di-.-lves .,11 heating with tt'inia!!"ii ei 
‘>alt'' "f aiithramd. wfmh t an !'< jnei ipit att tl ftfiii tins •.Mlinnin i>\ a 
( art ful a.ldltlon t-f 'Idnte II, The iM.im I - < ajtalde ef iiitleiH ndelil 
exi-ti la e in the st.Iitl -^t-itt . !"im. on -"luti'-n ot melting, an allt ieiitpu 
inixtnie of l>oth f'-nii", in whuh th* m<a* I'tabh anlliioia i' pitilniiii' 
nant, Ihe st,Iuttt,>n^ theieft.r.- de-w it .iitmn- t hai .n tt 1 1 n a "t I'"!!' 
form. . -Ml In at mg with at eta anhvdii-le Wf obt.iin antlnaiml ;a ' t.iO , 
1,111 .m alkvlatmg with < Jl-l aml potadi we obt.un, Minnltaia oir^lv, 
anthranol - ethyl ether « 11 | htjunl, ethyl - anthranol- 

|’j[‘ ni.p 77. im.l diethyl -anthrone 

m.it. igo (H. 21 , J5-G)- \Vith 1 .. ii/ahK hvdi , 

limit r tin- mtlm nt *■ t,f pipt ndiii. t" benzylidene- 
;( (( Jlpjt (>, vellow m-ttlle., m.p. IJ7 (b. in '*’' 

I 'witli *'bt n/,tt-i>iH»i''“’’ ‘hh.ntle to diphenyl -anthraqulnone- 

methane f< Jl.v)d < i( Jlp/O, m i>. (b I ' j 

lan/ol - .ha/..ninm tTd.,ntle it form, benzol - azo - anthranoi 

(dbo *'**** ‘<dl, rn.p. 1^3 . identual with tlm anthraiinnieni 

ni'.nMpinnvl-hvdra/one formcfl bom (hbroinanthptuc ( Ih d* 
m p 1 57 ; and pin nvMiydra/m (IV 40 . 5 iN- •“ 

sph.in oxvg.,1. t.i mild oxitiiMts like ViQ„ Ugo. ; ,1 

anthiam.l aie oxnhsci b> meso - d|hydro - dUnthrone < .1 

blld JldjbO. m.p. g.t 5 . Is alsti obbuned 

aalhrttne. m \y. V\H ', by beating with copper p<wdei. 
m alkalies, but, on Inating with alcolndic alkali, it loinis 


ethyl ether • pig 

' Jii 
* *0 1 

antin' ne < ' 'uden ■ 

anthrone ( ,l(d 11 
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salt of dianthranol hoc c.( | .con, yellowish crystals, m.p. 

2JO , easily ol)taiin <l l)v reducUMU o[ aiitliraquinone, with zinc dust and 
soda under j)ressui'e at iCo , ;in(l li'aiisposed by alcoholic IlCl into ineso- 
dibydni-tliaiitlnone. Ry oxidation with EeCl^ it passes into the 
dianthrone t ()(( ,. 11, )A analof^ous to dijiheno-quinone, 

ill the shape of a leinou-vell'iw powder from which zinc dust and glacial 
iu etic acid regenerate diantluanol (M. 30 , 1O5). 

^-Methyl-anthrone, inq). .S7 (c. iqi.,, 1. 1722). Oxy-anthrone 

‘ s'C ^**Cddi), imp. 221 , Is jirejiaied from oxy - diniethyl- 

r 1 1 j 

inethaiu-o-i aibo.wiic add (B. 31 , 27qj). Dimethyl-amido-anthrone 
(',,il,„( )|N(CH;,)^s nep- "^5 . i'' "btaiiud from <j-iliineth3'l-amido- 

l)enzvl-ben/."ic at id, with lE^^h .Bd)- 

r »H'i 

Dioxy-anthrone< Ji, r ,,iidf *11,, st>-calK(l anihrarobin, results 

when alizaiin o niiuo il witii /iiii diot -ind aniniiuiia. it lias been 
ai»i»!ied theiain ulit ,dlv in ceilain ^kin lio' a-e-. 

A few istiini iit tlitiw-antliraiii-B lia\-e Cedi tibtaiiied bv reduction 
t>f (piini/.ann, aiilbrauulindiysta/arin. ami chrvsa/.in with HI (B. 35 , 
2t)2j, 2t|J<' . 36 , JtCv'')- 

ineso-Phenyl-anlhrone < J 1 CIBa „ 1 I,!,,( d,i;i.p. igi - qq ,isiunned 
when suljihuiic at ni .i* iip'iii tMpiienvl-:uetinine->t-carboxylie aciii. 
Its oxiilation pi "tint i m pbenvi- >\aiilhr"Ue. It yields pheiiyl-aiithra- 
ceiie by redui li'tii. l^ub-mut' il tnpln n\ l-niethaiie-carboxylic acids 
Itti iii sub.''tituted pli' iA l-aiitbittne'-. Ill atoiitlaiiee with their source, 
the hvdio\vi-i''‘< i‘vi’-aiithr.t]u-. like dioxy - phenyl - a n I h r 0 n e , 

c.H, ijjqgi ii.ivr bt.ii desigii.itol phthalidins because 

CioH) 

theV .Ite ftillllt tl fli'lll tile pllt iiaiim-. the It tiut'llt'll pituluels Of tile 
phtlialeilo t.r dipli. le 'i-plitiiainl. ^ W !i- n exitlisetl, tile phthalidins 
beci tine phtihiluii /‘ns. iiN'drt i\\i-]'iieiiv !-■ 'Xaiillu aie 'Is, 

Diphenyl-anthrone wB» | *'b. 'icp. 102 . is a derivative 

"f antlufiie. It m obtain. <1 bv viuitmiiig uioyui. plillialvleiic 
tt'tKu hli'inie with ben/t iie, as wli .1" tC'ni pli* inTv'xaiuiiioiie by 
llleail'. of lieil/elle ami ’'UlpllUlli .Uidd'. 28 , K 772). 

On leiluctiitii with /im aiai e. a i.i’. a<a iic at itl it yield'’ 9 , 9 - 
diphenyl-dihydro-anthracene. Mix'd iidoi-.tii-iitue- are itbiaiiKd, 
either frmn nvb'’Xant]irone. bt ii/t lu le ni' . ''Cues, and H,,SU,, ui, 
with bt iizdie tleiixativts and AU I,, tit'iii pheiiyl-oxanthranyl chloride 
CO t »H, .j,^, ] Is ii uuetl Irt'iu diphcnvl- 

MJI, Vl ■ ‘ ' ■ ,, 

phlhalide t»n beating with l'< 1 ^ t>i iji ii . l''tO. 1 . 200, lAQO, H. 
2<q). Wall pheiioU a emh uM' . n ompiv iit diiig the components 
to Id in oxv-<liplu'uyl-antlirom s 38 , ,0 '2 . meso-Dichloranlhrone 
imp. in.-lH'in .taol\i-i-hciivl-kclo!u by hcaimg 
'Vllh t hhum,. tt. 120 , or bv beating aiithioae with t 1 , gives, with 
'''"K thvl-aniluie ami .Ml 1„ 'tetraiuelhyl - diamldo - diphenyl - anihrone 
K< >l;.)*N^:,Hij/;(i:,li,)sClh vcll-w molle-'. imp 27 > d . 190.P 

I'lom anthiuuc, also. the. group of .tulhnwum.nin^ can be dciiccd. 
iliese arc produced by toiKknsiiig ciiinaiuic acids and oxy*bouzoic 
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adds by means of sulpbiivie arid. Anthra-cumarin V*** V. ^ 

m.p. 2(>o from m-ow-ben/oie arid and einnamie add ; dioxy-anthra- 
cumarin, slyro-gallol, from f'allio and eifmamie aeid> (ib 20, ^588, 7,14 5 ; 
C. i8pp, II. pb;). Cp. also tlu' vd/n.i' V,, ; 
produeed from bon/oin and gallie add (lb 31 , 2()75). 

meso-Dioxy- anthracene, unllim- Jiydroi^uinom' ‘dt, 

bn)\vn needles, with a duieefo-coinpound mdting at jbo , desmotropn- 
with oxanthrone (- jpoin -'^^***’ "dli a vdlMW 

tingo, m.p. P>7 , art* la hilt-d to oaeh otiu r likt* anllnanol and .mlhiniu , 
e.xeept that mutual transformation in solutions i-. rxetatlmgly sl,,\v, 
and that tin* onol-form, anthr.i-hydr(»(pnnoiu-, is tlu- inoif st.iblr, 
Anihra-ii\alroquinont’ is forimd by ifduemg anilua(pniionc with 
/inc dust and potash, it oxuli-'('^ bai k to anthraipnnonr m tlir .m. 
In alkains it t-asily di'-solvi-^ with a n-d eolour. TitMtini'iit with 
aleoholie Hid eon\eits it. t<» a slight oxtciit. into oxanthrom , whu h 1. 
easily oldaiimd l>y heating biomanthionr with acpnous a(i ii'n( , nr 
dirtet, by the aetion of bromine upon antfuaeme in aipmoii^ ai 1 iniir 
solution. Krduetion with /me du'^t and gla< i.d atetii arid pri'diiM-, 
anthiMiiol and ,uithn»n«* r« sj>,( tivrly. Ib-ating with alkali i-i ah nhnhi 
Hid roiiveits oxanthioiii- into .inthhidiydi'Mpnnom-. (in ,ilk\ I. iIhil; 
antliradiydropuiiiom with >ilkyl lodid*- oi dialkyl •'Uli)iiai< .uai .dkili, 
the mono- and dialkyl rtln 1 <>t .uithia*h\ dnxpnnoiir and .dk\i- 
oxanthioiie air oluaimd tog. tliri { _^j|, ^ ■' di. 'd- 379 , j p 

AntkriiiifU' - cuffx'xylii An.is. lim n- .tnd p'-aeiib (‘, 11 , alii, 
i\jHji()i)H are foimed from the anihia* » n^•mono•^nlpllon^ .aid' Iw 
nwaus of the ( yanid<^, and fiom the .int)uaipnnou* -< .u bowiu .e id- 
by reduetioii with ammonia ami /.m« du't , tlie u-aeid un it ' at J17 , 
tfie /^-aetd at J*'! . 

meso-Anlhracene-carboxylic add is form' d iiom ibs'hlondr, whuh 
is }>io<lui ed wln n authia< « n«* is In alt d with pho-gfin* or, betb i . o\,i!\ i 
(hloiide, to V'O (lb 44 , io5t. It nults .u 217 with tiet ompoo.tinii. 
(diromii and <txitlist -, it to .uithr.npunom- 

meso-Benioyl-anthracene, anthra-pht noni- i ulljd ( )( ,,H;,. m p i j'* 

Is .sbtamt'l t'r'fin antliran in-, beii/oyl thloiidn. .iml /im ilu-t oi \|( I,. 
In tin* latl* r < asr two nonn i s, melting at 75 and jo » 1 1 sj>t ' lu < U , an 
also obtained (lb 33 , sit) , 34 , 

IlMiru-anihrMt’His. Anthracene dlhydrlde < ,JI,j result tiom ih. 

art ion of sodium amalgam upon the .iholmije solution oj .oillu ai eiu , 
It < .m also i^e obtained liv many '»tliei syntln-tn: im tliods. ( in tn .umg 
with hydiiodn and 01 with livdrogen and nn kel .it ^on J30 , w< 

oi)iain tetran, -hexa-, -oclo-, ami -perhydrlde < ,,11,*. i uH,,,. ^ ,id,s, 

and i ,,Hj,. m4>. 8p . (, j . 71 , ami 8.8 . b.p. jio . jpe. , Jpj , .ud .-’7" 

(H 21 , ^510 , 41 , . , 1 . ( huft. /'/jys. 8. 12 , 4»»8). 

m-;i>~AlkyLu: dcrnutv:fs of anthraunc dih\iir\ili .ire juodiited 111 ihe 
redm tion of the alkyl-<»xanthrones. ami nies 4 i-di,dkyl derivatne . an- 
thetnally from alkyhdeiie rhloinks, ben/.eiie, ami AK I,. 

mi so- himthyi-anthruicne hydride < *H,(( H.( llaljbJI,. m.p i ''i - 
yields anthraqumone by uxiebUioii (A. 235 , 305), just as l>en/.o-plH h 'ik 
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is ol)t;un(‘(i from unsym. (iij)luiivl-Gtham‘. It is obtained from ethy- 
lidnu' chloride, l)eii/.rnc, and Al( 1 .,. nieso-Diphenyl-anthraceiie hydride, 
rn.p. 157, . Ix'ii/al ( hl')ridcj Ix-nzciie, and AlCl.,, besides tripluaiyl- 
inetbaiie ( . 1 m. ('ll. J. 13, 5S0). 

9, 9-Dlphenyl-dihydro-anthracene (f'alfd2^ 
l)y rediK'tion of dipln nvl-aiitlirouf' with /.inc du>t in glacial acetic acid 
(B. 38 , iboo). 

Anthra(]uinont* or diketo-dihvdro-anthracene must be included with 
the derivatives of dihvdro-anthra< eiu'. lliereto belonj^ also; 

Anthrone and oxanthrone, which have already been discussed in 
connection with anthranol and dioxv-anthracpiinone. We must also 
include dlhydro-anthranol < <.n/ ^ /kdb, ni.p. yiy', obtained 

bv rediicini^ authracjuinoiir with /me du<t and ammonia. It easily 
decomposer into watei and .inthraci-m- on standini: in air. The 
alkyl derivatives of <lihydro.antiuanol (yii, I are 

ol.)tain<‘d by redueiion of the alkvl-oxanthrones, or, direct, by the 
reduction of anthra<jninone with /inc du>t and roda in the presence of 
lialogeii-alkyN. I-ikr* dih\’dro-.inthranob they eanly rplit oft water on 
boilini.' with IP 1 and i>ass ini-, y-alkybanihrarenes (B. 18, 2150 ; 24, 
R. 7()S ; A. 212, <•;). 

meso - Trlphenyl - hydranthranol (( ,- 1 f - ) ((A-H^) .T (OHlCgHj, rn.p. 

200 , from dipln n\d-antlir"ne with tdllr^Mi^Hr, cuvts on reduction 
trlphenyl - hydranthracene P- 220^ The 

latter aUo lesidtr from tin- c<.n<h-nsition imuluet of triphenyl-methane- 
carboxylic ester with ( .JlAU'Br b\ tiv-ilinuu with lUSO, (C. 1904, 


11. 54<i). ■ 

Phenv'l-oxanthr* 'tie forim d liy the oxid.ition of phenyl-antliroiie, 
and the action (d uixm .lutln.iqmnone. In a similar manner, 

several furthei me‘' 0 -.nvl* and nie'-o-alkil-anthracenes lia\e been 
converted info fhe <1 *i lespi 'ndin^ cxantliram 'Ues. 1 hus we the t6tra- 

methyl - diamido- phenyl - oxanthrone ^ ^ ,m j t/ ^ 1 «h!n a 1 ly , ^ 

rn.p. 214. from the i omh n-.ite m I'lodu.'t ot tetramethvl-diamido- 
di])!ieny!-mel!ian<’-' e* .irboxvb* .u nl. It c* iinbino with dimotlu 1-aniline 
and i’OCl., to form the d\a-tuii Ph.d yMteii. the chloride of tlie base 


kh)M) CJbNa Hp, ,• U X , H ' d lO'S. ll. which is 

. (40H) C.n.Np It,'., d’v .. UIW'IJ- 

liased upon diphenyl -dioxy-aiuhracene hydride l di, t 
(■cllt. m.i). 242'. Ihe latter, tiom .mthiaquinemc with phcnvl-mag- 
iiesium bromide, condenses tM^ilv, like nu-'O-triphenvl-hydiaiUhiano . 
with idienols and aromatn' amim- t" letra-.ii v!-diii\al^o-anthiacenes 

(b. 1<)04. 1 . Si,} ; 1905. !• 7 lP j o ir c-PoMTl^ 

Dimethyl- and dlethyl-dloxy-anlhracene hydride \.d G ^ V); > 

b«H,. rn.p. iSrdmd 175 Jroniamliia^ninone.withincthyl-andetlul- 

niagnesium iodide n spectivt !v d . looC'. I \ 7 )- 

Anthraquinone, (/j7»m'«\/cuc-diU.'"/rc t „H,d JG. 

2S4 ami llnling at , wibhmes m vcllow need es^ iMs m t nh 
produced by syntbetic methods, luit also quite easih b\ tiu 01 . 

'd anthracene with a chromic acid nuxtnrc ^ * • 

S'il'pl. 7 , 285),, IS well iisfrom .intlii.i l'>a' 

" 1 x 1 <linitro-;m(lir.u <'iu'. 1 | is, oimp.trotl will' 'ho iM.moiu 1 i 
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qiiiaoiu*. very stahlt' toward oxidants. It enaihiius with hydrnx\i- 
ainim' to authraqiiiiioiw'-oxinie, sul)liniiiie^ al)ove 2on . Siiii)iiun)Us 
acid does not ri'diua' it (unlike thf tnir <[ninnnes). 

It revert', to anthraetaie it heateA tc 150 with hvdi ii)ilie .u id, 01 
with /ine ihi't .ind annnonia. A variftv of intfiiiu'diatt' |>r<)diii t' ,10 
obtained in this rt'aetinn In' simply apj>lyin,i,' dilh-rent rcduiani;' .ua us ; 


e.n, e.ii. ^ e.n, ' ‘•n, 

eii > (Oil) . n 011,1 

Aiuhi ui'iiUMU'- .Ktilliii !i\ Ov mlhi.'U.- 


' 11 , 011 . 
' 11,011: 


.'I, 


H,o 

^ , 11 . 


V H 

. oil- 


( , 11 , 




or ^ .11, ' 'J* 

■Antin'. ii. 


‘ ‘ d >4 


‘ II, 
t 11 • .(I 


Oil.\ 'i . ,.nt 


‘ .n» 


11 , 1 . 



On dii^estini^ with /.inf diist and sod.i. anthra-livtlroijuiiioiu i- toinnd 
vind it" I'/'l alk.ilnif stdution. shak« n in air, najfiifr.itfs .uittii.njiiiiiMn, 
(ipialitatiA'f test for aulhratpiinonid. 

Wlifii fn>ed with i^ttaN'inin lu'dioxitlc lat JS" h d dcfoiiqioo im, , 
two moh'rtilfs of bcn/oif ,u id ; lu aftl with soda-hiuf, it vifld' bcn/ri;, 
and a littlf dipln iu'!. 

//ewf/.iC'.a.s ,in!hrjiit(ini>H(‘s arc ol.taiiif*! parth' in thf svidle ii< w.n 
and in {eirt bv the oxidation of bt ii/.-alkvIa anthrai fin s, 

Methyl-anthraqulnone t )).d , 11 ^ ( H j. nu ltnud at 177 , ir m 

nitiif ai id and ni< thvl-.inthraft uf , i' .d>o ]*if- nt in ti nd' .uiilii,,- 
quinoiif 

i M.a.e s, Ha!of. n-aiitln.i<}Uinoni > aif t-. 111:0! 

(r) bv thf ;e tion .a . hloiinf oi biominf upon anthi.(quii\"n» , t M mi:., 
flllorillf- .ind bl'i 'inilif-aiithraf fiifs bv fiXldatiou ^ ;o li oin aiiihi - 
anthr.iqiiinom ti\' nuan'' <•! thiii dia/oiuum s-di-- ,!h 37 , Vf . ip h\ 
thf afti'-n of ( hloMiif and btomiiif upon anthiaquiiioni 01 aiithi.i* < in - 
snli>hon:i .ifid,' in aipif-UN soluto.n, tin- 'Ulpho-p!.>np> 1 m inp ..1 ii\ 
rfpl.f ' il tn' h.iloy* n (t . 1. M f . ion. 1 i' .!' , , -p I'V f.aiti'n 

from ledoft ii-1m n/o-plu rioi'a arbowh. a. ids . 1-chloro-, bromo-. aini 
iodo>anthraquinone, m p j o , j a . and 170 ; fiom 2-bromo-anthra- 
qulnone and froin dlbromo-anlhraqulnone, ah/mn i > ■ i t iiif i ia 

fu-’inp' v.ith pot.idi. 1 hf li.doft'ii atoms in fin' n*i'o itr.n i.in 1 i-.!\ 
bf I f phn fd bv tho pioiip. ( )| f, « )R, ( M N H and .\ 1 1 1\ on !i. 1! iiij 
with lunt-'Aattr, sodium d<oi;olaff 01 j'ln iiol.ttf , .uninonia oi .iiii:a' 
if in t f '-.irv uith an additn-n of . nppfr s.dt >. 

.Vjl’r - - o^P/ir /z/nonon-s hroin .inthr.n • iif oi anthl .nimiioin ha 
Inatina with nifri' n id. wf oht.tm bfsnh s l-nitro-anihraquinoiu\ 

in p jov fhiftlv 1 , 5 -dlnllro-anlhraquinone 1 i 70 2 - 

Nltro-anthraqulnone, m p i'^5 , h.i> bt-m obtannd from j- iinih 
.lilt hraquinofn- bv tranqto'itt«*n •»! tin- di.i/oniuin salt witli sodinin 
lopj.i-r nitntf : ibo fiom p.iinido-j-nitni-anthi.iquinoin', b\’ < linnn 
atinj.; thf arnido-yrouji . .and synthetnallv fi"m o-bfn/o\ i-loniiio 
bfri/,oif ai id (IV 37, f 4,55 , 38 , JqS). Ry mo<h i. df alk.ihiif nduitifii 
of thf nitro-antliraquinoni's wf obtain < tiiiijiaiativflv 'biblf n 

hydroxyl-amlno-anthraqulnones ( ,,fI-(»j(NlI‘ )H). < ,,Hd tdNIb dl) . 
vdiirh, bv transposition with ands, yi' hl anuno-«i\v-'anthMq’nn'’''' ' 
(IV 35 , ootq, ^ 

Afridn'intlhritqttinonf\ and tlnir dnliv.itivfs h.ive lablv .nqti"" 

i^peat tfOmnal iiriixutarM »\ 'sinci- soin»Mtf tfu-in, like the ben/ovl'aii"'^|’^ 
.inthra(pnnones and tn-antliraqinnone-ili-imides, have th<' di-in" 'i 
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of vat <ly(‘S, and some of them, like 2 -amido-anthraquinonf‘, can l)e 
easily converted into these hv siin])le operations. Vat dvcs are dves 
insoluble in water and alkalIe'^, whifli can b<- ccaiverted bv alkaline 
reduction into hydro-compoui.ds solul)l(* in alkali, and then have the 
facultv of combining with the libre, and of regenerating the original 
dye on tlie lil)re by ''Ub^'Ccpn nt oxidatitai in air. All vat dves contain 
one or more CO gronj)S, and iln ir ch.araeter depends upon the {)ossil)ility 
of converting these groups into Oil gronj)s capable of forming salts, 
'fhe vat dves are mostly di'^tingui^hcd l)v tlieir great permanence 
(B. 43 , 0'^; ; C 7 i.//g. 34 , 7.>i). 

Amino-anthra(pnnonfS are fomnsl (i) bv the rednetion of nitro- 
anthracpiinone'. ; (j) svntheiic.illv from amino-l)en/ovl-o-benzoic 

ai'i<l by coiuh-nsatioii (C. 1 . 173) : ( p by re}>lacing nitro-, halogen-, 

sulpho-, a)id hvdr<i\vi-giou])-. m tin- n- or i'j)o>ition in anthraquinone 
bv N’lL, or Mll\ .group-, on lunting with ammonia, amines, and 
jKirticularlv anilim with tin- ]>o^nblf a<Mition of copper powder 
(C. i()oi. n. C 17 '» : t'o-’. II. ' t' ). 1 - and 2 -Amino-anthra- 

qulnone, red needl. s, m.p. • Ihe 2-amino-atithra- 

(piinone is c(miv( rted. bv bni' 'ii with potadi at 230 , into the interesting 
and \Mhiabh- \'at d\’e \ndunthrn]<' k/.: .). and umler diiiereiu comlitions, 
>uch a■^ heating with aluminium < Id'-ride or, lieliu', bv boiling with 
antimonv pt nt.u hloridr m nitr‘'-lM n/< la solution. int(» tlie similar but 
yellow-coloured ‘lawinthfinc a/e.i . 

(<) (<> 


CO ''' 

Itel.inthrene Mivanthun.,-. 

Di- and ]H>lv*amido-anthra.pim.m. - have been obtained bv the 
reihiction of iiolv-mtdo- or mti--.'.mid.o-,inthraqmiume- umallv with 
sodium sulphide : 1, 4-, 1, 5-. -m l 1. 8-diamido-anthraquinones melt 
at zoN , 3 i(| , and joj n . looJ, 11 12 ;e, B 38, o.'Cb -• o’ 

1 )iannd<»-anthv.iqninon' '' couda-U'-e Imi . p!envl(in'-diamiiu> nmIi 
o-diketones to a/uis (H. 37 , |3,;i . ^ lo- o, 11 .''o;. 

As ahavuly mentioned, numooii'^ ,i. \ l-.i. 1 ivative- ol 
(luinones. especially 1m, n/o\ 1 - .om*;. • - .inthMpumoues, an mm. \ 
Useful as vat dves. The latt. i an- . itla 1 obt.r.m d tnmi amido-aiithia- 
(piiiiones with bcn/oyl ( hlornh o; from h.dogeu-.authiaqumoiKs \\i 
hen/amide and copper ptuvder IT n/ovloi-ainuh'-anthiaqumom am. 
dihenzoybi. 3- and i , S-diami(h'-.mihi.upnnour gne ^ 
lions, which .ire sliglitlv disjdaceil tow.uds red b\ 1 mlinie 

Ihe amido-antliraqmnone derivative- dicaihowlu 
'luid, succinic acid, t'hthahc acid, ct* . po—css to mnu ix i 
niuiracter of vat dyes. To these lulong the d\(.s nown . > ^ 

yellow \V.(T, algol-jiiuk K, .ind algol-sc.irlet ti. 
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Dianthra-quinonimides, dianthrimides 




ami trianthraquinone'di'imideSy iriafttlirimidcs A -Nil A Nil a 
aro forimal by tlio coiuKnsation of mono- and di.imido-anthi.i- 
qiiiiionos with halo^^tm-anthracjumoius by boiling the i'nini)om'iits 
witli sodium acetate in nitro-lK'n/ol with perhaps sonu- roj)p( i 
powder (C. II. i 2 o()). Tlu'y j>owss an immt‘<li;ite dvcstiilt 

character, thuiigh S(»me of them re(|uire further transformatinus to 
produce vat dyes. Some of their names are : indantlnaMie-clarct b, 
indantlirene-red Ci. algol-orang<- l\. algol-claret jH, and algol-retl Ih 
Like t>-amido-ben/aldehvd«- and o-amitlo-acttoplu-noni“, a-amidu- 
anthraquiuone is capable of forming hetiroev< lic ring-sy>tcms, ilii 
linkage l)eing in the i, ()-position with re-,pe< t tn tlie .uithraciuiiionf 
nucleus. Ihu'', bv cond«‘nsation with acetnne and soda, aiiiilogou^ to 
the formation of (piinaldin from o-amido-ben/.aldchydt*, we obtain a 

c-methyl-anthra-pyridin ^ jj ** 1 1 W ith 

metiiane, a-amido-anthraquinonr comliines to form ini(lira~pyn}}iid>»u' 

Co *C H Sh d- 7 )' formamide to anihra-pynmidin 

tdbC^.VCH , , , , r 

Co - C H S' ^ L Lh'3)- Other lu teio-ring lormatioii->, sn 

C. Ipoj, II. jnS ^ I<)oh, II. >SP ; II. lt) 5 S. 

The action of NO,!! upnii the free .iimdo-anthraijuiiioncs li.uL to 
the \try stal)le nitro-nitramino-anthraqumoius (B. 37, 4.1^7) The 
>irnple>t l-nltramlno-anthraqulnone ( NUNOj, yejlow nnilhs, 

m.p. i ()4 with decompo'ition. !•> fnrm» «l 1)V tiie oxitlatioii of i-aiilliia- 
quinone-<Iia/.onium ^uljdiate w ith ■-odtum hypochlorite (('. ipo^, 1. ;i jj. 
Somewhat e.iMer o tlie nitnlK.ition of the aertvl c(im]>oun(L and the 
urethanes of the amido-anthraqinnonc',, the fnrmer yielding tlinllv 
p-nitro-, and tlie latter o-nitio- ami o, p-ilimtio-amido-antliiaquinoiu 
(( . ipo/>, II. 4 /),^). 

On iM'oinination i-.mmlo-aiithraqiiinone gives 2-bromo- and 
2, 4-dibromo>anthraquinone, m.p. isi ami 111 . wheiaas g-umd' 
anthr iquinom* give> the 1, 3^tbromo«2*amldo-anthraqulnone (!> 40, 

1701 ; ( , ipo 5 , 1. 1447). I he g-bromo-i ninpouml is of rsj>e( ial 

interest, since, bv heating with so(lmm a« etate in nitiod)en/ol '-ulutn'ii 
and addition of < <)])p<-r rhh>ride, it can !»• transformed into imlaiitliieiu 

(( . 1. .S-pO- 

Anthraijmnhyie - sulphomc .Icihys - Heating anthrarpnnoiie with 

fuming sulphuric ai id prodmes a little i-anthra<juinone-sulplionit .n id, 
but ( hietly g-anthrarpnnone-sulphonie a< if|, and on furtlier suli>hniati"ii 
2 , b- ami 2 , 7 -arids are formed. On adding some tinely divided 
mercury salt to this siiijihurated mixture, the i-a( id is rm'stlv i>rodiu ed, 
with sorm‘ I, , 5 - and i,H-acid. i-MonosuIphoni( acid, sulphurated wit ' 
meT( ury .s^ilt, vuTds i, <>- and i, 7 -disulphome, a« id. Suli>iiU'gi"ni^s iij 
the i-fvjsition. on being heated with NH 3 . or amines, are easily ie])lao' 
l)y NHj or NHK groups , with methyLaUadiolic potash or potassinin 
plienolate they are rejilaeerl by CHjO or ( gn)Ui)S ; -mi 

heating witli lirne-watfT under pressure Iry H( ) groups (IT 36, -Md l - ’ 

.).H, bqb). On fusing with potash tliese aeids, which contain a 
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.3'pr'Ss higher hydroxyl- 

{ 


ated products 
2-Aiithr;i(|uinon('-iiU)n<)sulplioni( auifl 
2, 0-Anthraquiiionc-diMilphonic ai id 

2 , 7-Antliraquin<)ne-(iiMili)lirini( add 


- > - Oxy-anthraquinonc 
► Alizarin (1,2 OH) 

' Anthra-flavinic acid (2,6 OH) 
M;ivu-i)iirpurin (1,2.6 OH) 

* Iso-aiUlira-flavinic acid (2, 7 OH) 
v - Anthra-pur})nrin (1,2, 7 OH) etc. 

<,.nmmerm'’T,?‘‘r ^‘nd arvl-am.do-anthra- 
•linnoiKs ,in t., a K>eat extent valu.able wool-, lyes, e.t;. alizarin 

saphlrol nh. s so,h f. on ^ < n- . 

‘ ' ^>112 so^H .^ NH^, obtained 

by rednetio,, of dinit,o-,,ntl„arut.nol,M,l|,l,on„- acid; alhann pure 
Mue f.tlC,',, '''ll i NH.d!, , Nll<:II„S(c,ll, ahzarm-evanin green 
pithraqumone green, and many otliers. Thev are formed mostk’ 
by transformation o| n-l,alogen. or „-mtro- or a-oxv-anthraquinoncs 
w, h ammoni.j or alqdmtie or .irom.itie amines,' and snbsequc U 
sulphiiration (11 34, ; ( . u,,q_ n 

A summary of tin- literature ..f tlie anthraquinone-sulphonic acids 
and their denvativi's is f,>und m (Immsdic Imiustne 32 477 

Iheoxy-anthraquinonesaretlunvoi (i) fr.unthe bn»rm)- aiid chloro- 
aiithrafpimoms and fr..m the sulpliomc acids on fusion with alkalies 
when the sulistitutmK j^if-ups arc rei)laced l)y hydroxyls. 

Hy stronger fusion tluTc ^u-nerallv ensues an additional entrance of 
liydroxyl (oxy- and dioxv-anlhiaquinones result from the inono- 
sulphomc ;vuds) ; the same is true m the fuMon of the oxv-anthra- 
(piinoiK's (Ih 11 , HH p. 

(2) Ihe oxy-anthraqumoiic. ,nav be sviuhetically prepared on 
lieatiri^^ pbthali<' anlivilrule with ph* ui>U (mono- and j)olv-valent) and 
^ulphurio acid to 150 . Ihe m-tfxv-bi n/oic acids and i^xy-henzoyl-o- 
heiuoic acids also yield them wlu n sunilarlv treated (C. iqoS, I. ibq;). 

Ihc intriKliietion t*f hv<hi»xvl int'‘ aiithraquiuonc and the oxy- 
‘Uilhi aquinoiies can be ellreteti plat ticall\' b\' ]iersui}>hates in snl])huric 
id solution. Oin- or .s( \ t ial hv.lrowl ^uonps will then enter the 
•mthracpiinone nitthauile. depending: upt»u the conditions which 
prevail (H. 29, U. ()SrS). 

Continued fusitui with alkalu s » au^t s the t'xv-anthraqiiinones to 
^’j'parate into their conqioneiit itw-bt n/oa- at'his (ui the same wa\'as an- 
diratjuiiioiie decomj)os(‘s into l)eii/(«it at itb. and this reaction aids in the 
<‘tciminatinn of tin* position of the isomi ridt'-^ (1C 12, 12qq ; A. 280, i). 

f bxy-antlirarpiinones are ledut'ed to anthracene when heated with 
y-iiic dust. 

Iniiividual hydroxvls in lh(‘ t>\v-anthraquiutines are reiluced bv 
icatini; the latter witli stannouschlt'iitlt' ami s,.duim livdroxide (A. 183, 
Heated to 150 2tw» with ammonia water, single OH groups 

ie])laced l>y amid<* grtuij's. 

Htiring the etheriftcatifui of the ttxv-authraquiiUHies a striking rule 
ol)scrvc(i, rc'calling the etlierihcatitm of the heii/oie acids. Only the 
hydroxyls in the /J-position, but not tht»se in tlie aq^osiiion, are ethcrilied 
ll*!] with halogen alkyls or dialkyl sulpiiate and alkali. This 

*'^'’iour has been used snceessfnllv for determiiialituis of constitution. 
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The oxy-anthronos and <>xy-aiithracciu‘s show no snrh iinix'diinriit to 
react ii^n (A. 349, joi). 

{ii) Mono.\y-anthr(i(fu{ft(nit"i tin* a- or erythro-oxy- 

anthraquinone, indtini^ at kh) ', and the at \2 \ . art' ft.riiK (1 
simiiltaiu'ouslv tai heatinij toi^^'tlicr phenol and ]>htlialic anliNdn,!, 
The / 3 -l)ody is also prepared fiann /^-hnuno- or siilj^ho-anthiatjuiiioiu 

Btath oxysmthraquinones vield alizarin wlien f\isi‘d witli tati-tn 
I)otash. 

{b) Dioxx-anthraquinones. The rneinbers of tliis ,Ljroii]> eoiitainin- 
two OH t^rtnips in the i. j-]>ositioii are oin-eiallv inten••>tlIlL,^ htr.iu-., 
they nnitt' with inetallit' t>xitles to form insoluble, stcdtlc /av s 
which adiit re clox'lv to tin* tilat'. riu-ir t oloiu vanes witli tlie ( li u 
acter of tht‘ nu tal. Tliev art', thereft»re, very val\ial)le inordaui il\-. 
(H. 21 , *135, iit't) (compare the similar beha\ioui <*( the tlit»\v I'rn/, - 
phentnies, and naplithazann, etc b'or tht' tlieoi . tical sid. , ( on ali 
H. 26 , I5;3b ,\Ii/anu. i, j-tlioxv-anthratpiiuoin , is the iiiM-a i;;,- 
ptntant of tht's*' dvt's, 

Nin*' t»f tht' ten pttssilT' isoim ri< iliow-anthi aipiiimin s an kii -wn. 
Alizarin, i, i-d\ox\’anthraqu\n>>nt' , meltim,' at jt)o ,tnd subliinna; ,t 
hitjher tempervitun s in oranu''‘-rt <l m't'tlles, ^ the ehiet < oo-titni m i 
the dve i*f tht' maihler ri‘t.t ■’ /xfd.'ia t\nit>>r\um\ , in wlut h it n lont 'ihm; 
as rubirythnc acid fith-ntieal with inoritnlm, from M’>ttr,da c //>//- /m 

Ihi'oULjh th*' aetit-n '>f a ft rmt'iit m the inatMer ront, or wlim n , 
I'oileil with dilute .lenls or .dkaln ndtervthrit' acitl iliromjtooo mt, 
glucose and ali/arm ; 

Ktibervthric a. i<l - ► < ,,H,t »,a > 1 1 Ali/ioi 

Ttie alizarin pro<lucts t-tc ) itbtaine'l b\’ sik h i!if.ni|M,o- 

tioris (tf matltler ro*tt wert' fttitneriv us,.,l in tlveuuy At pie . lu t!i \ 
have Iteeii a!mt)^t entirely sup]»hvnteil by ptiri' s\nihetii ah/aiifi 

Artititial ah/arm was lii-t oblainetl l.y (irat be ami 1 leberiii.imi i. 
lv/,,5 |,Y htafmg dtbromo-anthrKpnnone with jw.t.msiuiii h\'dii'\ik' 

riity hat I previt.iisly o^»^• rve<l that the natur al aliz ti m \ u hh d .iiC in ■- 
< ent' when it was heated with zim liust. Ah/aiin is aloi jtnMhii i li n 
tht h fort I- ami m'<n'd)romt..anfhra«pnn"ne. from the two tt\\ -ant hi iijai:: 
t'Ut > ami anUnaipumine-sulphoim at id, by fusnai with t au-tn o i lU: 

I * I hni' ally. It m math' from .inthratpnnone pn paii'l fi"iii i , 
(50 pt r I flit ) antliiaifiie '['he latter 1 . t onvt rtetl by fuuuuc 
at nl into anthraipnnone-rnome'Ul|thonit at id. wlm h is tin ri tn-t d mi'i' 1 
presaire for several 'lay. with tamtic .o,la at a it inpn atuo 1 iiu::i;; 
frt.m rS'A I’ota ^>ium • hhuate m atlth t! e, an t.\iiiian.' iC' nt 

n.e prt'tlm t of the rea< tit)n is sodium ali/arm. wlm !i 1^ tli'H do a - 
pto.* d with hytlftM hlt^ir ar nl ami l>|t>ug)it int'i th*' mark* l ai lie 1"!-^ 
of a paste ( i<v ^>t) per t ent ). 

Ah/arm aha, results, together witli isoim-ne hysta/aiin. -'U te itiiu 
phthahf anhvtlnde with |>vrti-< ate< hin ami sulphurn ai itl. 

Ali/arm dis'olves reaflily in ahuhol and etln r. .iml sjcuuutK ' 
water. It tliss^ilves witli a purple-red c'tiom m the alkaln ' : him 'i‘ 
Itarium salts throw out the eorrespondmg salts as blue pittirif ''' 
Alums am! tm salts juoduce rrd-rfdourrd precipitates (luaddti ! ‘ ' ^ 

while ferric s;dts form bUu Mi-vinWl . and rhrominm salts Tn /d - " ‘ 
precipitates. 
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111 cotton ilyriiiK' iuid printing tin* beautiful red lake and the almost 
black iron lake are i^eiierally eini)loy( d. The ^oods are mordanted with 
alumina (by immeisinK Ibein m iiluiniiiiurn acetate and then heatini^, 
wherel)V aiuminiiim hydroxide (?< p,,.it(.d the fibres) and then 
diiiped into the solulion of alizarin ; the reMiltiiit,' alizarin aluminate 
is fixed by the tibies. In d\t iii;^' with turkey-red it is customary to 
lUordaiit the cloth \^lth oil and alnin, win n the' aluinina then unites 
both with the oleic mid and with tin- alizarin. 

Alizarin i^ decoiiijx^-ed liy j)rotra( ted bimon with caustic {lotash into 
beiizoie and proto-cate( huic aei<ls. 

Alizarin-dimethyl ether r'nll,' >' li m.p. 215 . remits from 
I, j-dimethoxy-anthrouf on l•\ldatinn, and frmn i-mtro- 2 -niethoxy- 
anthra(|uinone by healini; with iiu th\ < iholie jiotavb. On m|)oni- 

faation with com eiiirated it vnUU the alizarin-2-monoraethyl 

ether, ni'P' i.V) . aKo obtained b\- diieru methylaiion of alizarin (A. 349, 
201), The isomeiit alizarin-l-monomethyl ether, m.je 17 .) , hitherto 
unobtainable by ^yiillie'-i'-. is |l•und. beudes hy'taz.ai iii-nionomOhyl 
ether and anthrai^mllol-i , j-, and -i. ;,-diinetli\-l ether. 111 tlic root of 
Oldnilandia uvdullata ( ' < liaz root ’) . i(,os. 1, op,!, 

/j-Nitro-allzarin, < .dipt < >' .< ,,Hf< )lif,( pXt roudsts 

of oraiiLti'-red le.itleis, nn ltiriL: at j.j t . It !> prednced by nitrating 
alizarin in ^bn ial aec tic a« id "i b\' the aetion "f N< va|iours. It is 
]irepared tecbiin alh'. Its .tlnmina lake is nyan^c in colour. 

riu' /J-amido-allzarin obtained b\- the ri du< tion of d-amido-aliz.arin 
forms with aietie anliN'dnde .m .iniiydr-’-lta'-e. and therefore contains 
the Nll.j K>*'^JP 1^'*' ‘’i>o-it!<ai 'Aitli lesj), . t t'- an nil group (P. 18, 

lOOd ; 3"5, poll). 

Alizarin blue, a dMicatua of .inllu.njninohn ;i’). 18, results 
upon heating it witli ulyi . i.-l ainl -ulpliurie .n al, e >krau})'s ijuino- 

lin synthesis) (P.. 18 , jue lin ■.'•oiinn. a-nilro-alizarin 
fj 1(1 111)., 4 No., imp los ’. n toinie.l i-v mtntvmg diact ivl-ali/arin 
(ej). Pi. 24, lOloi, Tin n-Aiuid'-ali/.u 111 .•iua.mtd In' redm tioil gives, 
with gU'ceiin, iiiti«i-beu/''l, and snl]fiiuiie a<id, a green dye, 
gmcn, Isomeric with alizarin ITie. 

l-Oxy-2-amIdo-anthraqulnone, ab/.iim anndt ( ,,Ild d.iGlliMl.,, 

ni.p. jjv. i'' obtaim-d l»y Inaimg .ib/ani. witli .nnnioiua water to goo 

(H, 39 ,'igoi). 

Amldo-oxy-anlhraqulnonoseai. .iUm b,- pr, p no! irom the liydro.wl- 
-nnido - .mthr.Kpiiiioncs obtann d b\ tia n of nilio-.intlira- 

'[iiniones, by Iraiisptising llw m witii s-alj-hni;- ai d ;lk 29, -Ovf; 35, 
*'b(i) ; aEo by (he action ol fuming snipliuia' arid upon amino- and 
•'lk\ l-.iiiiino-antlir.npiiiioiirs (i 11 11 ; Bronio-alizarin, see 

b- 33, !()(».}. Alizarln-sulphonlc acid. • ^ . 0 11 } 

Ihree of tin* diow-antlirmpiim r., - >, aiain with, ah/aiin eoiUani 
theJOll nips in one beii/i ne mn b Us lh« \aia 

il, 3 )-Purpuro-xanlhin, liom phlh ila .mliydude and resoivnml ; 

(i.4)-qulnlzarln, from hydro, pimoue . and ^ 2 . 3 -hystazarin, from 

l'yi‘'Kai,a-hiu (H. 28, Ihev an' pnicued moie .ulvaniageonsly 

fioni ilu'ir I'thrrs, which result by the coudeus.uiou of the ,oiusp,>iu mg 
hioxy-bi'M/.ene ethers with jihlhahc anii\diide and Al.^t 1,-, (A. 342, ()o). 
ii'iinizarin is also formed in the .n tion of eoneeiUiaied sulphuric acid 
'•'d nitrous acid U[H>n anthr.njuine'ne and i-oxy*anthiaquinoiu , a 
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process in which the sulphate of ( ould 

be isolated, which, on birther healing with siili)huric acid, splits up inp, 
quini/arin and nitrogen (C. iqo 5 . prolonged heating with 

concentratt'd U.^O^, hysta/.arih is partly tians])(.sfd into ali/.irm 
(H. 35 , 177^'^). l^’^r derivativi s of hystazarin. s.-c H. 30 , 2 () 

The following dioxv-anthiaKpiinones ctintainiug tluir Oil giuup. 
in dilfcrent benzene nuclei (het«To-nuclear) have been mostlv ol)i,im, ,| 
from the corre'>poiuling disiilj)ho-acids by heating with limf-\vat< r 

1, 5-Anthrarufln, 1, 6- and 1, 7 -dioxy-anthraqulnone, 1, 8-chrysazin, 
2, 6-anthraflavlc acid. Iso-anthraflavic acid is obtained troiu 
anthraquinone-suliihonic acid. Chrysazln is another isomeiid, . It is 
obtained from its tetranitro-coinpoiind t',.tll2(N< h.)j(0.,)(Oll),, tlu' sn- 
callevl chrysammlc acid, bv H'din tion and tlu* rej>la«'i inenl ot tin .iinuln- 
groiips. This latter acid’is obtaiiu'd when alo(s are dige-ted with . <>11- 
centrated nitric acid. CoiiMilt B. 19, 27,27. upon the sjiei iia .h thr 
dioxv-anthraqiiinoiies. 

//ewo/ogons l)\i> x\~anthraqu\ni>nes. - Dloxy-methyl-anthraquinone 
('j^H5(('H3)0^(OH).^, is chrysophanlc or rheinlc acid, melting it 17s 
(.\. 284 , Ipd- exists m M-nna leav«"> (of the ( iivsia vaiietU 's) 111 

the root of rhubarb (from the Rlwum variety), togi'ther \sitti tin tli\l- 
chrysophanic acid (.\. 309 , 7,2). /anc dust rediK'. s it to niethvl-,ui- 
thracene. 

Chrysarobln ( ;u,lln«b).. a reduction ]>ro<luct of chrvsopli.uiie ,u iil, 
exteurs in goa* ami .irrorob.i-powd« r, a sri ietion of coloiii t d I'ln/ili.ci 
woods, .\ir oxidise-s it> alkaline M.lnlioii to i hrvsophaim a. nl, Ih. 

sanw occur> in tlu' animal organism (B. 21, 447 ^’ 

Methyl-alizarin, melting at 250 252 . m isoim ric with 

methyl-anthraciumone. It is obtained from methvl-autluaquiiiHu ■ 
sulph’onic acitl. It is veiv similar to .ili/ann. 

Various methyl-purpuro-xanthlns have been pit pared bv th. • .11- 
densaiion of i. 5-<hoxy-b4-n/oic a* id with o- and m-tolui* .ci‘b 

(B. 29 , K. 141) . , i n 

iiv the ( omleiisatioii of f niethvl-phthah' acid with pvio-' ii,,i 
l,esi.h , a methyl-alizarin, m i) 210 . a methyl-hysiazarln tnH 0 : 
(■ ()),(' IL 2 ( II3. has i>een obtained (B. 33 , I'OO). , 

Dlmethyl-anthraruhn (( H,)(' ‘ 

hr <,btamed l,v the .lOion of sulphune .1. id upon svm. oxv-toliin 

(B 22 , J27 j). 

(t) inox\'‘Unlhraiiuin<mi"^. I lusr ar»' piodmetl on oxidiuiis 
thrarpiinone-disiil jihoiuc .icidsaml flioxv-antlu.iqumom oi 'N 

them with alkalu-s. 


Purpurin < >< im ltmg at jy; 

hV'lrniis) ;m.l siil.lim.ihl.-. is |.rcN,nt with ah/ann in tin- inal.O 

It I. iit.'l-.ir.-.i ,irtiliri.illv hv InsitniK •'■‘/••'O' '‘''7 ,,i,i.iiii.'l 

marigamse dioxid'* and sulphnrn acid to 15*7- “ '* q , 'l -i' 

fr'un tnl>romo-anthra(piim»m' It dissolv*’s with a i>ui< 
in hot water, ali .4n>l. ether, and the alkalies. laine and j ^^,7, 

yield purple red {irecipitates. It yields a beautiful srai 
alumina rnorrlants. li.n.^nug 

l>'irpurtn-amU( < „lg')2«)ll),NII, i’ "'i '‘S 

pnrm witti iupieous ammonia at 150'. 
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The follnwhiR arc isotnc rel. s (.f p,n-|,uri,i : anthragallol (i 2 a 
constituent of atucmn hnr.m. anthra- or iso-purpurin (i n’af’ a’nH 
Havo-purpurln (. 2 (,), a,,,.l,e,l rechmcallv ,n rha-ing and pi'iniiS and 
also oxy-chrysazln (1,2,50, oxy-anihrarufln (i, 2 5) i\ sag^’arc 
.and 1,4.8-trloxy-anthraqulnone (( . i.^os, li, n.,,,. j ^.^gO i 

for the determination of the constitution of these bodies from the 
decoinpositions of tlie di.snlplionic acids geneticallv connected with 
them. 

II<muloi;oin Tnoxy-anlhr, i,/!, moms. - l•;nl..din, and a trioxv-methvl 
anthra(lulnone,meltmKat2oa ami isoinciicwiihit,aref<,rined together 
with rhainnose, Iry tlic d. coinposition of fram^ulm, from the bark of 
Rhamnus frannula, liy means of .di oholic fivdiodiloric acid (B 25 R’ 
571). l■;nlodin also la-siilts from tie- dccom|iosition of polyyimiite ’ ' 

..\n isomeric emodin is aloe enmdm, m,|,, 224 , wlii'ch is found in 
company with barhahin m in.inv ahu- sjunc^ (C. H. 211) as well 
as m sc-mia leaves {('. II. ,S;i). ( m f.xitlati.»ii with chromic acid 

It jKisses into a dioxy-anthraipiinon.-cai i>..x\iic arid, the so-called 
rhein, which has aGo l)een extr.u it-.l fntm Clnnese rhn’l)ar!) {C. 1909, 
II. ()J2). A trioxv-imthvl-anthratjinnffm' i-onieric with ein()diri is 
probaliK tin. niorlndon6, m.jt. 272 , ohtanied by sjihtting uj) morindin, 
a glycoside from (j/r;/b/ja. 

{(i) Tctra- and Prdy-o\\-dnihraqn]n<mc'^. When ••xy-antliraquiiiones 
are heated with fuming sulphuru at id, in w hydroxyls enter these 
hodies, jiara-hydrogen atoms ot tin- n<.n--ubstitu’ted nucleus being re- 
plaf'ed ( /. pr, ( h. 2, 43 , 2^^i ; 44 , loj). Ihu'. alizarin yields quin- 
alizarin, ulizarin-bordcaux b,,li,()vi, j. 5. s- (Oil;,. 

Two tetraoxy-anthratjuiiiones, anthra-chrysone and ruflopin, are 
obtained by In'ating syimintinal tlio.w-bt n/oic atid an<l tipirinic acid 
tir ])ioto-cat(‘chmc at iil with sulpliurn at nl. 

Ruflgailio acid i> a hexaoxy-.mthr.itpiinom' ( ,,llj i.,-i, 2, j, 5, (). 7- 
(Dlljg, which is ftirmetl Nsln n gallic atni i-> Inatctl with sulphuric acid. 
It tlissolves witii an iinhgo-blue coloui in alkalies. 

It dyes chrome-moitlanttd mateii.il *brown. It a])j)ears in trade 
in conjunctitm witli anthia-purpmm a^ dU:Ar\n tir Anthracinc brown. 
AnlhrAicnc blur, ftunied l^y the at tioii «g funiing sulphuric acid upon 
‘h-nitro-anlhratjuiiitine. i'' an isoiin iii in \.toxv-aiuhra(piint>ne. 

Anthraquinone-carboxylic acids, a- .m 1 d Anthraquinone-carboxylic 

acids are prculuced m the t»xnl.tti<>n o; .intlu.tct m -carbt»xylic acids. 
Ihc u-acid (m.p. 2tS5 ) is alst> tt»rnntl in tin f. dnh ii''.itnin til beiizovl- 
phthalic a('id and iso-phthalit- atnl 29 , K. O.}). and the p\acid 
^dit ii chromic, acid acts njion nnulu l-.uithi.tt i me Hie ainnie of the 
a-.uitl, treated with iuomme ami .dkaii. ynhls i-amnlo-anthraquinone 
(11 30 , 1 1 15). Trloxy-anlhraqulnone- carboxylic acid, purpurin- 

^^nhoxylic aetd CuHd )H) ,( ( l^l 1 . i^ pseudo-purpurin, which occurs 
crude purpurm (from matldei). On In at mg it tlect>inptises into 
carbon (lioxide and purpuiin. 

11 jjjj. sviitln tn imrpurm-carboxvlic acids. 

Dianihraqulnoyls. - ’nds term is Us< »! to dcsigmut' tlmsc ctun])ounds 
'■I which two authra(|uuioue lesnlucs arc tliiiitlv joinctl in the a- 01 
P position They are formed either on the analogy ol diphenyl (i) from 
'V''^‘’‘‘^>dhra(^uiu()ncs by heating with pt.wtlen'tl ett]t]>er ; (2) from 
^’•H]uinonc-<iiazoniuin sulj>hatt‘s with acetic anhydride and powdered 
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copper (H. 40 , l(H)7 : C. iqoq, II. ipot)) ; or { ]) on tlu‘ unalof^^y of an- 
thia(juiuoiU‘ synthesis by ilehydratiniLt tlu* diplunyl-diphtlialoyl aeid^, 
obtained bv heatint^^ diplienvl and phthalie anlivdiide in tlie presciu t 
of AUd3 (B'. 44 , 1075) ; ■ • 




^\i,n, ^ .n,<^m Ne,n,x,!i,. m \( ,1!, 


1 , I'-Dianthraquinoyl, yelh)\visli-bro\vn nerdles, by nu tliods i .imi 
j ; 2, 2'-dianthraquinoyl, m.p. ,;8S , by i, j. and j ; 2, 2'-dimelhyl- 
1, 1 -dianthraquinoyl, m.p. 3<>7 ; 2 , 4 , 2 ' 4 ’-tetramethyl-l, 1 -dian- 
thraqulnoyl, m.p. J07 (B. 43 , 3121. 

ilu- diantliraqnini'vB an* distin.!<ni>ln-tl by tlir fai t that th< \ ( .lu 
br rasilv eoiua r trd b\ a fin tin 1 finmii uf tin* antin aipnn- nir mii b 1 ml' 
quinoiioid ei*inj>ound> witli hit^lilv e"ndi:n''i d 111114 '•■y''ti‘ms, lliu- lin 

I, i-dianthraqninoyl, iidneed with t n 01 Ni jxiwdn and t oin.rnli.aMl 

II. >>(>,. \iehU meso-benzo-dianthrone (similar u> int'<<'-di.intliinii. , 

strel-bliie a^q^Mi f^atrs rr^i'inl>hn,t; h.ematitr, an<l pa->-in}4 mi htmtiii;4 w .tli 
Alt 1,1 t-- I p 143 into meso-naphtho-dlanthrone (Mt b. lnw, i.ia> 
n<'fdii >. with n ji i tnai of jl! and tin tln i linkini; "f tw<> bi n/' in inn n ; 
(B. 43 , I7;|). The 4. j'-ihin< thvl-l. l'-dianlhiaquiin'\l (nin'nii- 
mi hcatinp al<>nr, t<' ,>3" . "i , brltrr, bv b*»ihnLt with ci'in • iiti.Li- a 

ahnln'ln pnladi ainl rr).<tl--ii ..t jlld ) I-, pyranthrone, irddidi-lo-nii 
in-rdli whn h ii '-rnibh*^ tla\anlhn nr in it^ ^Itin tnir and n o LiImI 
t'l It, a*, i' anthrallav- 'll'- t<* indantlunir (lb 43 , 





\!' 'I; 


M‘ - ( .li lathoa.'- 





1 ii. thr* ' ' ..fnp'aind • all P«»--I tin* < h u.!' l» I "t vat d \ ' - I'm m- 
t hi Min nn a '• p.ir t n nlai 1 v 1 > kn* -u n a-^ a q)n lallv Jf niiain nl ' a.in p ea > 
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. .11, .nt vit (Ives wilh a stnictuia: resembling pyranthrone and of a blue 
^ ri.ltinr Ihev arc tailed violanthreneii and iso-violanthrenes. 

To 0 ,'cs. <U>rk blu,, ..id itt, isomers and substitution 

products mlttnllircnc vi<M anil iiuhmlhmtc green. 

Naphthanthracene ' .i'.' ,‘J,/ melting at 141MS isomeric with 
.■lirvs<-m' 11 (""mii 'elu u its iimiimic is digested with emc dust and 
Naphthanthraqulnone ( ,H.(t:0)rt:,„llo,;m'>tmg at 1O8", is obtained 
,„plUl„.yl-o-ben/.u„: a.nl 

n,- (nun bcu/ovl-ben/cK a< i'i (IE 19 , 2209 ; 29 , 827) 

anthroamn •* . „ , r.ii...i..ii.< -•K..''..mPod 5 '. 
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^I'lne nl (h. in <lecniniM'>e int'> r'"-nni. i t .,,^.^1^.., tlu. exaet nature 
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ef the Mlg.U is lint kunWM. I 'H g Xrnue nl tlu iU wei e dc- 

tn he regaided as etbeieal Migai nianV have been 

s. rilled imdei their deei»inp('>ition po ' ' 

synthesised. • * ,-iiun''ules e.>uld be pie- 

i:.h,silnTdemonsU,.lcd.l...ttlm'm.l''''tam'- 



720 


ORGANIC CHEMISTRY 


pared by the action of hydrochloric acid upon alcoholic sugar solutions ; 
they have been described in Vol. I. 

A second method of forming artificial glucosides, due to Michael, 
is based upon the mutual action of phenols and aceto-chloro- or bromo- 
glucose (Vol. I.) in alkaline-alcoholic solution. 

° /O SO..K 

la. Sinigrin, /Jai'dssmw myronrf/c CioHigNSjOjoK ('aiCN ^ 

m.p. 127''’ (anhydrous, 132"), is found in black mustard-seed and 
in the root of Cochlearia armoracui. It crystallises from water in brilliant 
needles. On boiling with baryta water, or by the action of the ferment 
myrosin, contained in mustard-seed, it is split u]) into d-glucose, allyl- 
mustard oil, and primary potassium sulphate (B. 30 . 2322). 

()S(),.0.C,*K,4N<>5 

16. Sinalbln srdi„()5 +n,(){?) is found 

in white mustard - seed. Myrosin decomposes it into^ glucosi', 
sinalbin-mustard oil. and p-oxy-benzyl-mustard oil SC : N('Il./',.ll, 
'4j()H and slnapln sulphate C,JI.^,N()j.HS04. Sinapin (-asily splits 
up into cholin (\'ol. 1.) and sinajiic or ox\-dimethox\-cinna}nu acui 
(CH30)2i 3, 5](()H)U1('«H,,(;H iCH.COOH {ii. 30 , 2327). 

A constitution resembling that of sinalliin may also be iiossessed by 
the glucosides of various cresses, ''Uch as I ropcudum ))iajns, Lcptiiiuiii 
sativum, and Xasturtium officinale, which, on splitting u}>, give ben/vl- 
ethyl and phenvl-ethyl-rnustard oil, instead of allyl-nm.stard oil (IC 32 , 

- 335 )- 

'2. Arbutln and methyl arbutln (V^lIj^O, are found m tlie 

leaves of Arbutus lira ursi. Arbutin crystallis(‘> in line needb '', with 
i - I molecule of water, and m<‘lts at 1S7 (B>. 16 , Soo) ifi the nnhvdroi^ 
state. Methyl arbutin melts at lybh It i> fornu'd artituially from 
arbutin by the action of methyl iodide and potash. 

By their decomposition we get, besides grape* sugar, hyelroepiinom 
<jr methyl-hydroeiuinone ; 

( I^f) vC,U,{()U),. 

3. Sallcln CflHjjOi.O.CbiHiClEOH. m.p. 201. .sW/gonn rjuiosc, 
occurs in the bark anel leaves e»f willows e'.g., Salix helix and '(iiiit 
|X)plars, from which it may be extrae te-d with wateu’. It e an be artila i- 
ally prepared by reeiuring he-licin with sueliurn amalgam. It l"iiii^ 
shining crystals, which dissedve ea.sily in Inet wate-r anel aleohol. 
taste is bitter. 

Oxidants e:onvert it into heliein, hence* the* s;digenin in salie in i'* 
linked by means of the phenol-oxygen ateem with the* glucose. Ita 
enzymes ptyalin and cmulsin (Veel. I.) de*re»m|>ose.* s.ilicin into gliu^''-^ 
and saligenin : 

Boiling dilute acids decompose it in a similar manne r, but ui 
doing the saligenin is changed tf) sjiliretin. 

Salicin was di-scovered almost simultam-ously by laienix 
and Buchner, and its composition was cleared up by I’iiia in 

(A. 56 , 35). ^ /A ,11 0 

Popalln, the benzoyl derivative of salicin Ct3Hi7(C ,140)07 1 21 ; 
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occurs in the bark and leaves of Populus tremula. It can also be arti- 
ftcially made by the action of benzoic anhydride or benzoyl chloride 
upon salicin. 

Ilelicin, salicyl-aldehydc-ghiccfse C,5H.i(0.CgHi,05).CH0, is pro- 
duced by oxidising salicin with nitric acid. It reverts to salicin upon 
reduction. It can be artificially prepared from salicylic aldehyde and 
aceto-chloro-liydrose. It is broken down just like salicin by ferments 
or dilute acids. 

Glucose-cumaraldehyde CeHnOs.O.CeH^.CH^ CH.CHO and 

Methyl-gluco-o-cumar-ketone result from the condensation of helicin 
with acetaldehyde and acetone (H. 24 , 3180). 

4. Gem CgH.^2^^7 found in the root of (tcum urhanum. It splits 
u]) into glucose and eugenol (C. 1905, I. 1329). 

5. Gaultherin CglljjOjO.r^H/'OOCHy • ILO is found in numerous 
species of Caulthcria and Spircra, also in Betula lenta, besides an 
enzyme " f^aulthcrasc," by which it is split uj) into glucose and salicylic 
methyl ester. 

(). Coniferin ;-2lL,() is found in the cambium of coniferous 

woods, in asparagus, and in th(‘ black root of Scorzonera Jnspanica 
(B, 25 , 3221). It efilore^ces in the air, and melts at 185". It acquires 
a dark-l)lue colour when moistened with jdienol and hydrochloric acid. 
Boiling acids or eimiLin decom])ose it into glucoses and conifcryl 

ulcohol c'dfsl whicli is o.xidised by chromic acid to : 

Glyco-vanillln ('^.IIidG.rildfO.CeHnG.d.CHO, the glucoside of 
\ anillin, melting at 192 . .Acids or emulsin >plit it up intogluc()ses and 
vanillin (B. 18 , 1595, ib5;). 

Syringin,. mefhoxyl - enm/enn CpIUdly • ILG - CglinOj.O.CftlL 
(Ol'lf,,),^C'.,H,()H, occurs in tlie bark of Svrnfg/a vulgaris and /.ig/cs'/r/oa 
;a/gar<’. Ii m(‘It> at i()i' and ^hows changes similar to those of 
coniferin. 

7. Phlorizin melting at loH', (>ccur> in the root-bark of 

wirious fruit trees; hence the name, from (l)\oioc. bark, and plCa. root. 
It is inlimatelv related to the pento<i(ks ; and hi'spiniiiti. 

It breaks down into graj)e sugar and phloretin. the phloro-glucin ester 
of j)-o\y-hydratroj)ic acid, and the latter into phloro-glucin and 
phloretic acid ; 

f'.iIljjOjo bH,,() r„lI,20«(GhiC(Ke) . t',,,H,,(L(Bhloretin) 

^ i ^ (l‘hlor«>-ghicin} • f yllioGi (I’hloit'tic acid). 

Administered internally, it produces strong glucosuria. 

8. Alsculln I’lslInGs • units at about 205" when it is 

'nhydrous. It is f<mnd in the horse-chestnut. Jiscidus hippocastinium, 
'nd in the root of the wild jasmine. (M-AsYunum -scui/'crc/rcns. .Acids or 
leiinents res<dve it into glucose and asculetine or vdioxv-cumarin. 

9. Daphnin 4 211./). melting at 2 <kP\ is isomeric with the 

preceding. It is obtained from the bark of Diiphtu' ttlputd. It breaks 
'l<*wn int(» gluc»as(' and daphuetiu or 3, 5-<hoxyYumarin. 

I<). Fraxin C',«lf,/),o nceurs in the bark of Fritxinus cxii'hior, and. 
resculin, in the bark of the horse-c'hestnut. It decompi^ses into 
K'l'icose and fra.xetin, the monomethyl ether of a trioxy-cumarin (B. 
27 , B. 130). 

VOI.. II. 3 A 
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11. Irldln ^24^26^13- at 208'', occurs in the root of tlu' 

violet, Iris Jlorentina, etc. Dilute sulphuric acid resolves it into grape 
sugar and irigenin Cj^HjgO,,. The latter is probably a polyoxy-ketoiie. 
Concentrated caustic alkali dec()iu]K»sos it into formic acid, an aromatic 
oxy-acid — iridic acid Cii)H]20«. melting at iiS'’, which, by loss of (X)^, 
becomes irldol or ;5-oxy-4, 5-dimethoxy-i-methyI-benzene, melting at 
57'’ — and irctol C^ll/h, or methoxv-phloroglucin, melting at i8() 
(H. 26 , 2010 ; 27 , K. 514). 

12. Ruberythric acid II().C,4lIo()2.0.C,.,Hj,()3(OM)7, 

melting at 25S' 2 (hV^, is the glucoside of alizarin. It is formed in the 
madder root of Rubia tinctoriim, and breaks down under the inihienee 
of hydrochloric acid into alizarin and glucose (H. 20, 2244). Ihu4)uriii 
is also contained in the madder root as a ghi<a)side. 

14. Saponarin C.,jH.2j(),._, is found in Saponaria officinalis, i^oilinj^ 
with dilute mineral acids splits it uj) into glucose and vitexiii 
The latter, proixddy a Havoiie derivative, gives, on boiling with potash, 
phloro-glncin and i)-oxy-ac»'to-phen('n(‘ (('. Kjot), II. io()2). 

14. Digitalin {Dii^italinum vcrum, Kiliani) C.,5 H.b( ),, (?) is an 

amorpln)US glucoside. It is the active principle of tin* digitalis gha o- 
sides, which occur in the hsivi-s of Dii^italis purpurea and lulca. ( 011- 
centrated hydrochloric acid brt‘aks it down into digitaligenin (',„ll 
gra})(‘ sugar ( and dlgltalose 1 7II,/ V 

Its therapeutic action consists in its occasioning " less frequent Init 
more satisf.ic.tory heart contractions.” ♦ 

The chief ingnslient <»f the digitalis glyc.osidis is without thera- 
peutic action. It is (r\st.illine dlgltonln which is resoKad 

by aqueous ah'oholic hydro< hloric acid into digitogenin 
glucosr*, and galactose. I he decomjiosition of the latter has hd to a 
series of acids, the constitution of which is as yet undetmuined (H, 27 , 
K. cS.Si ; 28 , R. 105/) ; 31 , 2454 ; 32 , 2201 ; 37 , 1215 ; and 43 , 4502). 

From the leaves of /dgi/u/zs purpurea anotlier pharmact'Utically 
effective glucoside is obtained, called digitoxin 1.3411541)1, P- ^ 15 - 
which is split uj) bv IK'l into digitoxose f (two m('le< iiles) 

and digitoxigenin f- 42H32D, (d. Resides digitoxin we find a snial! 
quantity of a yellow pigment, the so-called dti^ilo-flav>>nc t'jjll 
which belongs to the group of the Havones (y.r’.), and is identical with 
luteolin (H, 32 , 2iqf). 11H4 ; 34 , 4577). 

15. Saponin I .32H6 »^)ih- Saponaria officinalis, is a 

white amoriihous powder, which provokes smazing ami foams in 
acpieous solutions. Its decomposition yii-Kls glucose and saiiogcnin 

42,248). 

ib. Convolvulin f from the jalapa root of Convolvulus pur^i, 

is a gummy mass, wliicl, is a powerful purgative. Among its <leconi- 
position products are, in addition t«» a sugar, d-methyl-ethyl-acetic 
acid and an oxy-pentadecylic acid ('jH 5('H(CH3).( lI(()H)C9iI,„.f'(hdl. 

melting at 50'. Nitric acid oxidises the latter to methyl*eth\Ta( ctic 
acid and an acid C,„il,/), (H. 27 , K. 8H5), melting at iib°, isoincri* 
with sebaric arid (B. 27 , K. H85 ; i()oi, I. 10,42 ; II. 425, 42()). 

17. Jalapin, scammentn f from Convolvulus orizabensis/^uo 

from scammrmium resin, yields acetic acid, tiglic acid, and palmitir' 
acid u[Hm distillation (B. K. 591 ; 27 , K. 736). 

* Binz, Ofundiuge dev Arzneimitlcl/ehre, p. 54. 
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18. Polygonin CgiHgoOfl, melting at 203^ is a glycoside, and has 
been ol)tain{'d from the root bark of Polyi^onnm cuspidatufn. It yields 
eniodin when it is decorn])osod with alcoholic hydrochloric acid (13 
29 . R. 80). • ^ ■ 

IQ. A m y g d a 1 i n , man d e 1 0 -nitrile d i g / u e 0 s- c 

i . ('.ilia n.( \ 

i (tccurs in bitter almonds and in the 

‘ ^ I'd 

keiiK’ls of 1 oin<i( (‘,'e and .'Xniygdalaci'ie, as well as in cherries, peaches, 
ai)ricots, and tlu' leaves of the cherry tree. Arnvgdaliii crystallises 
from alcohol in white shining leallets,^ and dissolves readily 'in water 
and hot alcohol. 

History. Amygdalin was disco\-ered in 1830 bv l\’o])iqiict and 
Hoiitron-Chalard (.1. Chim. Pliys. 2. 44 , 351). The composition and 
nature of amygdalin wore cleared nj) by Liebig and Kohler (A. 22 , i). 

On boiling with dilute acids, or upon standing with water and 
emulsin, an fn/.\in(‘ j)resent in bitter almonds, amygdalin, is decom- 
posed into oil of hitter almonds, de.xtrose. and hydrocyanic acid. 

Yt'ast si)lits otf only one molecule of glucose from amygdalin, and 
W(' thus obtain I-mandelic nitrile glucoside 

m.p. i^S , which i> decomj)osed by emulsion with intermediate forma- 
tion of d-nian<lelic nitrile* intobenzaldehydc. ])russic acid, and d-glucose 
and. on sap(uhhcation with concentrated HCl, vields l-mandelic acid, 
together with glucost' and ammonia (P>. 28 , 1508). For lauro-cerasin, 
see ('. 18.S5. 370. Other gluco^ides are prulaurasin (C. kjo;. II. 1330)' 
sambunlgrln (( . k^o;, II. (xp, durrhin, linamarin, and virianin. 

Pentosldes, Rhamnosides. Tlu' following pentosides are to be 
reganieil as_etheri‘al eom))»mnds of rhamnose lJi,,()^ ‘ H.O 

(f- 53'*). "f "f iso-dulcit<- : 

1. Narlngln ‘ melts when anhydrous at 170 . It 

is found chiellv in the blossoms and als** in other jiarts (»f the tree 
Citrus decumana of Java, fhe name of the pentoside is derived from 
" naringi," a Sanscrit word meaning orangi*. Dilute acids decmnpose 
it into rhamnose and narin^cnin, melting at 2 y)\ The latter is the 
phloro-glucin etlur of p - oxy -cmnanne acid, which concentrated 
caustic ])otash breaks down into idiloro-glm in ami p-cumaric acid 
(H. 20, 2nC) : 

t .,,ll2(i< (Rhammwe) ' ,., 11 , 3^5 (^^ubigtnin) 

^ ^ (Phloro-glucm) ■ L,,Il3V, (p-t'umaric acid). 

2. Hesperidin f (•^)* tuclting at 231 , i> jiresent in unri])o 

'’'binges, lemons, etc. It decomi>o,s(S, when heated, into glucose, 
diaiiuiosi', and hesjieia'tin, melting at jjo . ('au^tic iiotash nsolves 
the latter into phloro-glucin and m<ef('rulic acid tIL 14 , ().jS) : 

t r.otl«QOj,.e dlj<t 2(;dl,,(), 1 ('dtuO, (Ith.unnoso) (Hosporotin). 

ticHutt* 1 lljO LJljOj (Phli»ro-ghu>n) t (Iso Terulic aciil). 

3 - Quercltrln f present in the bark of {)ucrcas tinctoria, 
is applieil umler the name (piercitrone as a yellow dye. It breaks 
'h'wn into rhamnose and (juen'etrin (see tliis), a phenyl-ben/.o-pvrene 
'><''ivative (IL 26 , K. 234 : 28 , 2;>.>3) ; 

LjjlIjjOjjj ( IIjjO ( flll,|0e (Rhamnose) a ('uHjoO, ((juercetrin). 
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4. Frangulin CojIIooIX,. molting at 2H(C, occurs in the hark of 
Rhamniis fydUi^uln. W luii it is saponiliod with alcoholic hvdrocliloric 
aciil rhaninosc, nnodin and a trioxy-niothyl-anthraciniiioiic, isoiiu rir 
with tlu' latter, are prodiiced (Ik 25 ,* R. 470) ; 

('oiHoohX) ; 2IUO Cgll,,()g (RhamiKtse) • C,-Hi„Oj (I'hnodin). 

3. Aloin. SevtTal a]4)arently different aloiiis ; aloiii, harhidoin, 
iiataloiu, are found in aloes, tlu' drird juice of various s])i'eies of .Uoc, 
The l)est known is barbaloln, isolat»'d from Harhadoes aloes, oceiniin- 
in yi'llowish ueetlles. ( jjlI^O.jlOlI)/ llo-O.CrtHuO, (:') (C. i()o(), 11 . iijj). 
Oil heating with aipieoiis alcoholic IICI it is s])lit up into an aide- 
prutos(' (o->a/om', m,]'*. jvk) ) and aloc-emo<iin. and therefore shew 
the same transformations as the latter (C. Kjio. 1 . 104). ( liroiiiu 

acid oxidises it to rheiii. a dioxv-anthra(jniuone-carho\\ii(' ai id (ahoNci ; 

with lINO-i chrysamic acid is ohtaim^l. and the so-called aloetic acid, 
piohahly a mixture of several highly nitrateil aloe-emodius, 

\'ll. Hit U K Ckini iKi i^s. 

ruder the liead of “ hitter princij)les.” or mdiffeia iit suhst.mce'., 
(“luhraced a ehiss of vegetable hodi<s maiiv of whieh have alMad\ 
found their phu e m the chemK .il svsiem. Those vet unin\ ( ti- 
galed are : 

Cantharidin Ci„H,d),. melts at Jis and suhlimes readilv. It 1- 
contained in Siiamsh flie^ ,uid other insects. It tage-^ verv hittei , .md 
produci's hlistei'' on th«“ skin. It di-'-^oives wluai he.ited with alkalie-. 
and forms '.ait" of cantharinu ami C,„II,,( It ('omhiiie" with pheii\ l- 
hv'Ira/in to an addilH'n ffraduef ( ^„N 4 >11. melting at iut . and a 

plu'nyl-hydraznm-, melting at J (IT 26 , 140). ( aiithaiidin is pio- 

hahlv a laetom-carI>o\vlie a< nl. Ilvdriodie at id converts ( .mth n l iiii 
into iunthanc and CJ I, ,<).(<».<( Cdl, isoim ik with 11. 

When this at id i" distilled with lime, ianlhiinaic or dili\dK'-n-\\!n:t 

results. 

Anemonln ^ (oild h. l>- h5'> . a|>))e,n s to he « losei\- lel.itt d le. 

cantharidin. It is a uvstaliirie lonsium til of tin exten ts of ne.ith 
all .hu'tnoni'i and luinutu adat rr (.\1. 20, 'tvi)- 

Picro-toxln < is found in the grains of lockle, ,md 

f rvst.dliscs m tine m-edles, melting at 201 . It has an t \tieinei\ 
hitter taste, ,md Is \-erv poisonous. 

It Is a mixture of two hotlies ; plcro-toxlnln • 11,4 >. m h 

2oi , and picrotln k,.dl,d>7. m.p. . whii h are hesf separ.iled I'V 
hromin.iti<)n in .ujue'.us stilution. In this e.ise tinly the pi< ro-io\iiiiii 
is hrommateil to sjtaringlv soluhle hiomo-pi< ro-toximn. uhn l) ' 
then he reriueed to j)irro-toxinin ; the latter is a strong leduemg .eg al. 

( ontaiiis two hvdroxvl groups, and s»‘enis to he a lactone (IT 31 , 
Santonin 1 i.«,llid^rj. melting at 170 , UC,, i/i'.l/ . ''' 
jirirn iple o( artemisia cina. It dissolves in alkalies t') salts ot santoiilc 
acid f ,.JI which breaks <lown at 120 into water and suitoiiiu 
On boiling with harvta water we <thtain salts of isonieiw santoic acid 
( jrJIj^Oi. whieh melts at lyi . 

I his arid, upon further oxidation, yiehls a tetrac -iihoxvlie 1"' 
I'or its ronstitution. see IT 29 , R. 1119. Santonin is a hu toiie. 
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bears the same relation to santonic and santoic acids as cuinarin to 
cuinarinic and ('umaiic acids. Again, it contains the ketone group ; 
its phenyi-hydrazonc iindts at 220". When santonin is reduced with 
hydriodie acid or with stannou^ cilloride and hydrochloric acid, santous 
acid Ci^lL^oO., rcMilts. 'Fins is dextro-rotatory and melts at 179'^. The 
corresi)onding Levo-rotatory modification and the (d - l)-acid arc know'n. 
Wdieii these throe acids are lused with caustic potash, propionic acid, 
diinethyl-/^-ua})hthol, and hydrogen are jiroduced. Hence it would 
seem that hanloniii is a derivative of a hexahydro-dimcthyl-naphthalene 
(B. 27 , 530 : 28 , K. 392 ; 29 , IL 2()i, 29b). When santonin is reduced 
with tin and hvdrorhloric acid, not only santous acid is formed, but also 
a hvilrocarbon C,„l 1 ,., (('113)2(02115), b<)iling at 2.pS , which probably is 
dim(‘tli\i-i‘thvl-o( tohydro-naphthalene (B. 28 , R. b22). 

By heating with mineral acids under various conditions santonin 
is converted into diverse so-called desmo-tropo-santonins C15H1/33, 
distinguished bv their optical rotatory power, and from santonin by 
the ahseiu'e (d' the ketone reaction and the presence of ])henol reactions. 

It is therefore assumed that there is a transformation of a ketone 
form into a jilieiiol form, as in the case of carvone and carvacrol (B. 31 , 
’,151 : 36 , I3^(e 2(>b7). Other transformations are produced by sun- 
iight. In an acetic acid solution the two-liasic so-calEd photo-santonic 
acid (’ir.H.^.O-, is formed together with iso-photo-santonlc acid, a 
dioxaldehvde-c.arbowlic ai id ; (lie f<»rmcr passes Into dehydro-photo- 
s.intoiiic acid ''dh loss of water, which on oxidation yields 

dimethyl - phthalide - carboxylic acid o ^ ooH, and 

on distillation nf its lki-s;ilt i, 5, 2-diethvl-isc)-|)ro})yl-benzol (('. 1902, 
1 . 1402). Prom tlu'se data the following fnnmihe have been deduced : 

I H, < n H.i I < II, < 11 <1 , , 

CO r ( n, 01 « He He 

i S.iDCT.,!! 

1 1!, ( null, > 'll <11011 
iUH o.c ie< li.c*' • 11 t ill n^* H,:' oon 

Ai ;.l 

Artemisin (1511,^0,. from tin* sicds of .H/cw/sm mantima, is a 
lactone ( losdy rel.ited to sanlmiin (cp. B. 34 , 3717 ; (.'. 1905, 1 . 98). 

VI 11 . N.vrrKAi Dvrs. 

Fhc important natural <lves, i;/</;go. alnarni. and its allies, cuxanihic 
acid, etc., have fouml thi'ir )»lat e m tin' system of organic 

chemistry. Fhc following are some of th< ualural dyes which have not 
V' t ])( cii investigate<i : 

Brasilia (’,«H,/l5’^ found in Bra/il-wood and red-wood ; crystallises 
'vith in white, shining needh's. and dissolves m alkalies with a 

‘armiiic-red colour on ex]>osun‘ to the air. .Vcids then precipitate 
i'nisildn ('ifillijOft ! HjO from the sidution. The action of iodine 
'ipoii brasilin also produces this comj'ound. It can be reconveited 
hito brasilin liy ii'dindion. best bv wav of its acetyl compound (B. 36 , 
.>951 ; M. 25 , 'S71). Brasileln is,' tlurefore. related to brasilin as dyes 
arc related to Icuco-bodies. Brasilin forms moiu^-, di-. tii-. and 
tclra-alkyl ethers (B. 27 , 524 ; R. 304 ; 29 , R. 219) ; while brasilein 


< li, < H O 


\ 


IV 


« vuiC r 


iiO( II, A 11, V n,' ( 11 -< non 

Ho( < II ( li,..c I n <,9l( llv Ig CCUMI 
n.i .V la. 
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forms, besides the normal di- and trialkyl (‘thers, tri- and tetra-alkyl 
brasileinols, with attachment of one molccnh' II.^O (t^ iqo8, 11. ()0()). 
On distillation, brasilin yields much resoirin. On condiictiiig air 
for some time through a strongly •alkaline solution of brasilin, wi' 
obtain a compound CgllgO., which ]'>n>bablv has the coiistitutioii 

since its dimethyl ether is si)lit up b\ 
sodium aicoholate into formic, acid and flsetol-dimethyl ether 

decomposition ])roduct of hsetin (H. 

32, 1024). Oxidation of trlmethyl-brasllin ('j^Hn,()(()II)(()Cll.,) 3 , m.j). 
140", with MnO^K, on the other hand, prodiuas various acids, amoni^ 
which may be mentioned 5-methoxy-phenoxy-aceto-2-carboxylic acid 
(CHjOjCjHa 4, 5-dimethoxy-phenyl-aceto-2-carboxyllc acid 


(CHjOjiQH.y and m-hemipinlc acid (Cll3())/'flll,>(C()()ll)., 

also brasilic acid (CH,o)C.H, , *>raslllnlc acid 


(CH (K- II 

co.c.ii.((xiy,(n,ir 

This last aci<l is also formed bv the condensation of m-hemipiiiic 


anhydride with m-methoxv-i)lu‘noxy-ac(‘tic esti-r by mean'- of .Vl( 1,. 
In a similar manner, the anhydro-brasilic acid obtained Ironi 

brasilic acid bv thdivdration has been j)repareii syntlieticallv (( . 

I. ih()8). On oxidising triim-thvl-luaMlin with chromic acid, we oliiaiii 
a ketone, trlmethyl-brasllone which is converted l)v 1IN<), 

into nitro-hydroxy-dihydro-trlmethyl-brasilone C,j,ll,yO,(N( ),). Ilii > 
can be split up bv alkalies into methoxy-salicyllc acid ,,11 j 

(OH)COOH and nltro-homo-vcratrol N< >/'«ll2(fH;i)(^ "" 
trirnethyl-braNilone eaMlv pa>sts into trlmethyl-dehydro-brasllone 
CjjHj/ij. with loss of H^O, .md this behaves pre< iselv like a deii\aii\e 
of ^-na[)hthol. With dia/ontum 'solutions it couples uj) to a/o-(l\'e-s; 
with HNO3 It forms a mtroaompound, from wlmh. by >uc(t‘"ivi 
reduction and oxidation, an o-qumone corr<‘''j»onding to /^-naiiliiiio' 
quinone i-* obtained, known as trimcthoxy-a-brasane-qulnono t i.|llii^*r, 
((!. I. treatimait with 111 and with coma nti ated 

HjSOi, trirnethyl-bradloiie is i.omerised, and ai>pears to p,is- into 
derivatives of /i/?-phenylene-naphthylene oxide (bra^ane) ((’. n^oj. 11 
746 ; 35 , i6oq ; 36 , 219 1 ; 37 , <>41 ; M. 23 , i<)5). 

Haematoxylln C,«HuO, i 4H./) is the <a,louring-matter of logwood 
{Hivmalowion campt’ciiiunum), is vi'ry soluble in water and ;il(olio, 
and crystallises in yellowish prisms having a sweet taste. It dis'oKis 
in alkalies with a violet-blue col»)ur. I he importance of logwood Iti^ 
in the production of bluish-lilack slnules bv means of iron and tlnom 
ium. Distillation, or fusion with potash, prodiu'es jiyrogallic and tioiii 
haanatoxylin (ll. 36 , When distilled or fused with iiot.cv'imn 

hydroxide, jiyrogallic aci<l ami resorcinol result from it. H d" 
moniiim hy<iroxide volution be allowed to stand exposed to tin 
there results haBmateln-ammonIa ('lenjifNIIdOfl. fn.m ‘ " 

ai i<l precipitates the free haematin f 120' ). a reddish- 

bmly, which has metallic lustre after drying (A. 216 , ^ ‘ 

penta-cthyl- and penta-acetyl ethers. In the oxidation ol ^ 
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mcthyl-h*mato.xylm with MnO.K, acids are obtained analogous to 
those from the oxidation of trimethyl-brasilin, e.g. dimethoxy-phenoxy- 
acetlc-o-carboxylfc acid 

Simi'l-!rlv ‘‘V; corresponding to brasilinic acid (above). 

Inc n t n - a-inatoxylone, corresponding to trimetbyl - brasilone. 
It quite similar dei'omposition products (C. i<)o2, fl. 750 • 

15 . dB, 220.). Ifiematoxylm is therefore only distinguished from 

ihriiH ii. I ^“‘i '1!^ f'"'"’ Fn- 

for brasihi, ilnd b'lnnablxylin " toniulm 


Hrasilin. 


Harnatoxylin. 

Carthamln (;„11„(), occurs in salilower, the blossoms of Carlhamus 
Umtoruon. and is precipitated from its soda solution bv acetic, acid as a 
( aik-ied pciwder, which, on drying, .iccpiires a metallic lustre It 
dissolves with a beautiful red colour in alcohol and the alkalies, 
it para-()xy-l)un/(iic arid witli ra\i>tir jxitash (A. 136 117). 

()ii 1, Hilling with ihlutu potash it form> p-('umarir arid and ii-oxv- 
brnzaldrhvdf* (C . i()io. II. S()5) ^ ' • 

CurcurnIn('„H2,(), [(:il30 on : CH.C 0 ;XH„(^), m.p. 

I< J . tlu- dvrstutt <tf the rurcuina root of ( urcuma lofii^a and viridifiora 
rrystalhses in orange prisms and disM.lvus in alk.dies P) form reddish- 
hrowii salts. It yields a dimethyl ,,11 „(),(( )( H3)„. m.p. i ^77 and 
afWv/a);^ nm. l.t.^j). ‘With hydroxvl- 

amine we obtain, arrording to roiuhtioiis. an o.xime CojlUjO-X m'p 
ib2', or an isoxazol derivative m.p. r;>‘ On heating 

with potash It forms fenilir arid (B. 43, 2i<)i). 

Lichen dyes {/. pr. Ch. 2. 58 , .1(15 ; .\. 306, ’Nj ; 310, jjo). rumpare 
"r>ei Me, litmus, vnlpinir arid. Of the nniiuioiis snh>tanr,es contained 
inhrhens,usnlcacld(;„n,„( h. ornirring in a.vm-a and manv other species 
tias iH'cn studied in df'tail. Hie arul k .iptirallv artive, and is found 
naturally in the antiiiodir forms p)-3 ui.p. jo|. and in the 

raremic form, m.p. i()2 ’. It forms an <i\ime. an oxime aulivdride, and 
a scini-caiba/oiie, and is therefore j>rob.il>lv a ketonir acid. 

On oxidation it is romiileteiy burnt to oxalir arid, and acetic 
‘^nd ; It therefore contains no aroinatir muirus . hy gentle oxidation 
'wth Mn(y< the Ji-basie usnonte tteid is ol>t.iined. (',,^H,eO.,. On 
•'mating with alcohols to 150' . nsni. ari.l split-^ off t'O.^, takes up H,0, 
forms dtbiistc deearbo‘Usnic tieid t’.;HmO„. b'm its (dustitutionai 
Inrimila. see A. 310, 2S1 ; 324. i.p). 

Carmlnlo aotd ^ is found in roehinevd, from ('oecus cacti 

^<^u\niilifcrt , an inset't inruliar to dilferent cactus varieties. It is a 
Purplo-red mass, dissolving readily in water and alcohol, which forms 
*■<^0 salts with the alkalies. Corhineal is aj^plied in wool-dyeing for the 
production of searlot-rcd colours. This application has diminished 
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very greatly since the discovery of the red azo-dyes, like Biebcricli 
scarlet and others. The constitution of carininic acid is not yet fully 
elucidated (H. 42 , ibii). Potassium permanganate oxidises it to a 
methyl-trioxy-a-naphtho-quinone-carboxylicacid C12H17O7, which, in its 
behaviour, closely resembles iso-nai)hthazarin, and is therefore calhd 
carminazarin. ()n oxidation with IiN03 it yields a tetraketonc, 
carminazarin-quinone (',211607 121120, and in alkaline solution it is 
converted by atmospheric oxygen into a cresotiu-glyoxyl-dicai - 
boxylic acid ! 211 , 0 , which, on heating with concenti atnl 

H.,SO,, decomposes into ('() and the so-called cochlnelic acid ('i,,!!/);. 
This acid, first obtained by the direct oxidation ot carininic acid wiili 
potassium persiiljihate, is probably an m-cresol-4, 5, ()-tiicarbox\iit 
acid, since, on heating with water, it yields oxy-uvitinic' acid (a-coca niii 
acid), aiul i, 3, 5-cresotinic acid, and on heating alone, oxy-inetliyl-n- 
phthalic acid (P. 30 , 1731). Hy boiling with HNOa, canniiiic acid is 
laniverted into nltro-coccic add or symmetrical trinitro-cia soliiiK 
acid. The following formuhe illustrate this demolition of c.irniiiiu 
acid : 

CH, ( H, O <11, o ( H. (O CH, 

No,J.N(), ^ Nm I ^i'^VOjii n-j-* 031 

Ho-j-<o,ii^ no^^ yV„n„o, ’'hov^ on“’'n(K y ■*’no-|a(i3i 

NO, HO,< O Mo,( O no,» < 0,H M',1! 

.Nitro c(xci>: l i < .uir.iiu'- .i< t l (. uiuiiut.irui , ^ t.s/itin Kl\.,\yl- ( <» h. iu li. c ; i 

-li* .iflxnylK .K ill 

The action of bromine upon c.irminic acid takts jilace m se\ai,il 
stage>. \ ■ dihromo^hwlro-hromide ( 2z^^20^^' 2Oi3 lll‘^r i'' b^st form'd 
'rins, on he.iting, easily splits otf IlHr and (02, and jiassis ini" 
decarhuxy-dihromo-carminic acid ( 2iJh,„Br.2(he ^'tfong .ictioii "l 
bromine, sev< ral sn-called broino-carmiius are formed : a-bromo- 
carmine, a derivative of dikoto-hydrimh-ne Ho((H,)( jhr, < Hr, 

whicb, on healing with stida f.'»lntion, <!»■< omposcs into lirotnolmni .iiid 
<li})roMioxv-inethvTphibaln a<id. and /Tbromo-carmlne f 'e 

prolrablv a ii.iphtho-qninone <li iivaliv(‘ (H. 43 , I3i»3,). < bi inelli\ l inii '4 

carininic and we obtain, ac« or'lmg to tin* ('niiditioiis, \arions nu llivl 
dt rivatives, incln'lmg carminic acid hexamethyl ether t H i 

(H. 42 , 1922). ( losely r' late<l to carinini*' and n ; 

Kermessic acid f ,Hll,2b>», red needhs, m p. 250 with d< < 'imi>'oiti"n, 
from the insect f.ecanium //ms. Oxidation with i 1 N< >3 gives niti 
co< ( ic acid in this < ase also. Its dimethyl etln 1 vields, with .MnO,l\, 
inethyl-c'rthenilic methyl ester, as well as the dinietlivl 'tlni '*1 
( resotin-glyoxyl-ilirarboxylii acid (IT 43 , 13, ■'^7). ( omiiare als" tin 

similarly constituted iaccalnic add ( leHjjOs (P. 29 , 12.S5). 
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Amtdo oxy anthraqiiinon**, 715 


INDEX 


Aiuido-oxy bipheayls, 537 
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Amido-oxy idu-iiaatbi«MU'. (xjo 
.Ainido oxy triplu'iiyl-rarbmols, 5<jJ 
f Amiilo-pt atainotlivl bnizf)l, 37 
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Amlido vdi'Kidiiarir Dii.ldoriilr. -n 
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I'hi.iiiiiilrs of the, J.H.S 
.Amidti an'iio, .trlsixvhi Auds, P'l 
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! 4 ,-n;,,l .(Tiud.v-uli'h.mi. Acid, 2N> 

Urnr.il .incrii, I.i. tone, 4 37 
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■ Nut |eus, < oir.titutioii of, 40 

Ox V ilUKlolies, J 30 

■ I'olv-s dr.titutioii l’r')‘!ii' Is, Isc,nicii-,ui i,f, 4.^- 
RiiiK f'orfiiatioii 4’ 

— Ririjf •.['tittniKs, 43 

Sidestitutioii Br'jdut ts, f'riui iples of Lo. .itiou 

b'f, 3i 

Benzenyl ainlilme, Z79 
B'-nzenyl .luudovime, j<-/, 

BeTi/enyl ( ornpoutids, z 57 
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HeliZo I'betioiie b\ d.i a/oiie, «,(«) 
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I Bell/vl ;ii eto ai elie INter, 393 
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i Beii/y 1 .mii'i"-.e e!''nr, ',73 
I Benzyl .onini ', 235 
i Beii/v!..iniline, 237 
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Benzyl Sulphvilr.Ue, Z44 
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Butuariide, inz 
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Bii-heiiol, 537 
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B'lriiylenr, 5/4 

Bornyleiie rarlKijylib Arid, 535 
IVifnylonr, 3 13 
Brrrriyval, 327 
Br/utfon-» haUf'l, 723 
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Brasilir, At Id, 7^(1 
BrasiUii, 723 
BraMltrik Arid, 72b 
Hfi^anum htrlum, tH8 
Hrotn-abeUriihdi!, 95 
BfrMnaz.rto-phrrwrM', 2 6^1 
Bronunilie Arid, 230 
Bromfthenyl-pbrnyl Eth<*r, 190 
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( miph.iiie diamine, 329 
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Campliolytic Arid, 14, 543 
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( amiilior-Klvi i>l, 534 
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( amphor-oxalir Arid, 337 
C .im|)lior oxime, ji32 
Camphor-phciivl hydrazoiic, 533 

Camphor-(iiii(ioiif, 333 
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Caiitliaimir A> id, 72 ( 
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I arUmatc, 123 
I arboitvl bciiramidi , 2S2 
C irlxmvl s.ilii vl amide, 332 
( ailuNlvnlii And, 303 

Carlxixy phenyl iiimethyleiie dit aitwnviif Arid, 
(142 

( aiboxyl .uithranihr Dimethvl i•>.|< r, 304 
( aiboxvl-aix) I ami'honr And, 324, 344 
( atboxvlii Ai ids, <' 3I 
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I .iriiatioit A< id, 4 1 1 
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< an me, 314 
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< arm tnenlhnie, 449 
' arthamin, 727 

( (ifiAnmut (oiidoriMffi, 727 
' ai va rrotinic Aridx, 333 

• arvarrol, tSS 
C aivcni', 491 

<■ arvrnnlideiie, 31K) 

‘ .irvciionc, 307 

< iivenvlainiiie, 504 

• ai veol, 307 

y iivi'ol liipthyl KJhrr, 503 

• arvexlreiie, 49^) 

( arvo tneiiliirne, 49(1 
^ arvo-meidhnl, 49S 
l^^arvo tneiilhylamine, 304 
^ arx'o pmoiip, 321 
Carvotie, 

Carvolan-arptonc, 507 
l arvoximc, 510 
f 'amm ran i, 188 


Caryo-phyllcne, 547 
Castorcuin, 186 
Catechin, 338 
Catfchiiiic Acid, 343 
taterhii-tannin, 343 
Caucasian I’ctroleuin, 14 
( edriret, 558 
t cdrol, 348 
Centric Scheme, 41 
Cetyl benzol, 60 
( hamtfrops humili^, 45 3 
(diavibetol, 411 
('havua Hctk, 4(k> 

t liavieol, 409 

( hloraceto phenone, 2h8 
( hlorareto-pyro ealeehin, 373 
Chloramlamic Acid, 230 
( hloranile, 229 
( hloramle amide, 229 
( liloranilic Arid, 230 
( hloraniliiie-o-sulithonii Arid, 93 
Chloramlmo-triphenyl-amine, no 
I hlorindazol, 312 
( hloro ai eto-pheiione, 371 
Chloro-anthraquinone, 710 

< hloro benzene, 29 

(. hlorodienzile, OiK 
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Chloio-benzoU, 0 : 

3 hloro-beruyl-ai eto-jiheiione, 628 
C hloro benz-vl ( hloride^ 30 
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( hluro camphor, 33 ’ 

( hloro nnnamic Ai nb, 421, 422 
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- Siilphoi yaniiie, 125 
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3 hloro diphenacx l, 634 
3 hloroform, 48 
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t hloro-methvl laen/amide, 34H 
t hloro tnethvl benzanilide, 348 
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3 hloron-iiitro-tohiol, 74 
3 hloro-4 mtio-toluol, 74 
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( hli'io p-oxvdviizyl .AJcohol, 316 
t hloro pheiivl hvdrazin, 150 
3 hh'ro phenvl hvdraz.o-aldoximes, 1O5 
t hloro pheiivl hvdroxviamine, 78 
3 hloro sahi vl C'hloriije, 331 

< hloro sahex lie And, 333 

3 hloro stilbnie Ibchlonde, bi 9 
I liK'to stvrol. 403 
3 hloro toiiiol, 30. <>3 
3 hloi vl phtkdimidr, 357 ‘ 
t hoh'ti'iin, X4H 
( hrvsamic And, 724 
t hrvsainine. 33s 
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( hrv'-arobin, 7111 
( hns.i/in, 71(1 
( hrx-sazine. 706 
3 hi v-azol, 703, 700 
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3 hiX'^o diplu nic Acid, <>94 
3 luvso rlnoiene. (197 
Chrx'so ketone, 094, <>99 
3 hrvso-ketone-cail*oxx lie Arid, 70T 
I hj\*so ipiinone, <194 
Chi vsiaphanie Acid, 7i6 
Cu-*tia I'lroM, 38, 429 
3 'inene, 491 
Cincnic Aciil. .xoo 
I Cinri'l, 409 , joo 
Cinftalic Acid, joo 
Ciniumalda'vulinic Acid, 439 
' Cinnamcnyl acrvlic Acid, 433 
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Cinnamenyl-clihydro-rpsordn, 459 
C'imiamt'nvl-phitaric Arid, 441 
(.'iunauR-nvl itacouic Acid, 441 
(,'iiuiainfiivl par.uoiiii’ Acid, 441 
('innaini'uvl ?\m iiiic Ai iil, 441 
I'iniiamic A< id, .( 19 

— riibromide, 4^5 

Diddoridc, 4H5 

- Ald. hv.],-, 415 

C’lUMiRnoniKm L 5.'() 

— - !iwi, 415 

C innainvl ai ctonc, 417 
Cinnamvl Al( (ih(d. 41 \ 
(‘iimaiiivl-carbtjxvlic Ami, 44f> 

I'lunaiuvl C yariidc, 417 
t'innamyl formic Acul, 447 
(. iniiarnvlcno-bcii/vtidcnc- acctoii.', (>40 
(..iimamylidfoc-accf ii Aci.l, 445 
t imiamvlidcui- accto plimotio, fM9 
L itina III vlidcnt' tl 1101 rue, 

I inn.ims lidciic indciir-, 04 \ 

I iiinanu lidcnc-inalomc ,\i i<l .{40 
I uinamvhdi iic-['t'’i'iom. A> id. 411 
(.'uiuamvlidcnc vuci iiii'i Add 441 
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I itr di Ictu' malitiiic idler, 43 
I Itreiie, 491 
( Itl 'Pelld, 4'59 
( itroru lln -Xcid, 490 
( itroiicllol, 4SH 
( itrui uur.inttuni. 491 

■ /b'r.MMiia, 4 35 

— /.'Mtmtinj 743 
( laiii, 41 

I o.d lar. 50 
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mwhirid;.- Adi, 7:5 
C'.cc^ nu. t'rrj. 4^ 

— piMwi'oa, 45 4 
( Vt. t)S lie, 43 4 

C- Klein, ^K 9 
Ct»<nil 4 <|non-, -1513 

Colofihony, ' 

(.'ontjD Red, ' 04 

V’eliw, ^35 

C'ofiilwin 7 j: 

( tmrfrryl A! 'di.,!, 414. 741 

< on: ad, 1 1 '5 
ConvoU'iIm, 7.’; 
i'onvoii'ulu', 'iri:u^<fnuf, 

— - ftuff’.t, 74.' 

inetfi vl pheftvl tn.l/e(,e, I 4/, 

('-.ri ind-r < id, fK 
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' ■•to, <7 4 
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( otoln, 57 3 
1 otijrt-r, ;5 
t nftt, 57 
( r«*oe,#)|, 2 I 4 

r r'-Kol 13 eri/e(|i. 59 1 
( f eK. \‘ cU, 43 4 

- ( h!^-fide, 341 
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< rofori ildehvde, 755 

< rot.orivlene, 47 

( rvsial V’l-def, 5,57 

< 'ibeynn, 41 4 
( 11 !i»e.ir, 717 

< u'^nafaridiorie, I'^o 

I irri ifK id, 447, 47'; 

Mflehvle. 415 

Idlmelhvl IdlieT, 447 
( tjtnarilii Aei I, 445 
< dimartri, IJH, 447 

- Uromide, 4 J '3 

( Iimarin '^arfHuvIi. Nrnide, 440 

< nmann l(omol/>,^ne,, 44H 
riimanri niotvrtneihvl enter Add, 448 

( jffiarin i'toiiiom- id, 441 

< nrnarirte«, rKi 

( iifriArlmc IMmdhvl Kafrt, 44ft 


Cuinaro-krtone, 417 
CmiiaroiU', 414 
I innaroxiinc, 478 
I imiic Aciil, 751) 

I iimic Alilciiyile, jjit 
( iiminal acetfiiie, 417 
• ( iiminic At iti. 775 
I iiminilc, 619 
(dmimilic At id, 607 
('uminoiii, (115 
(diminol, J5(> 

<'uitr>:'/»i I i-miniiiK, 5S 
(‘nmol, 55, 57 

('UlUVl Alt ttllol, 75 (> 

( iimyl t tli\ 1 .iiiiini , 7 41. 

( iipr^iK Kromidc, 1 7 4 
( unufna ImiiM, 777 
( nrcnmm. 777 
1 ('van amidra/tnie, |(>K 
1 ( van-auilide loii 
I ( v.iii i)-l< tliiii .\i id, !'* 4 
^ ( vau lted ( ailmiol, 5.n 4 

: ( V aiK) lieii/odivdii-l, 574 
^ ( v.ttl.dieil/o|c A< id, 458, 49.1, 41,7 
( s aiio la‘ii/ii|i .At id I- 'tel , 45 '' 

, ( Ntiio belUol siiljdii line .\t|i|, 41 ; 

I ( v.tiio b» ii/vl I Idol iile, 4 4,8 
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j DniK-tliv! phth.i'.: ir •..: 1 him!i. .An i. r.'.s 
1 I hin. th\ 1 ipnr i 1 . i .'i' 

I Dim. tlmxv i) ;;i..ir.(n'i\i.;ie, 222 
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Dmaphthvlrn.' nirlli.ni. s, (>93 
Dnuplitla h ue thiophene, hM 
Dinili .*mhne. 1 1 1 
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Dijiheiivl trtienr dicarlKixvIie .\< id, 1,4 
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Disociiuni Salicylate, 192 
Disnlieiyl, 23 
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Hthoxy-i imumic Ester, 

Ethoxy-euiu.irin, 437 
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Lthvli leiie pr.ipiotsi' A' 1 !. (7 
Em a!'. ptol, 499 
KU' alvpdii'. i I -! 

EuiaiyUui amygJaiitu, 494 
gloffulut, 3-’0 
mucuLU, 4S ; 

Ea-arvo„e. ; 5 , 3 I 4 

Eu' hroK Acid, i'*/ 

ptmrnia, 41 1 

Eilitefllc Acid, 411 
Kiigrwil, 3M, 41 r 
Eiijfefifil methyl E.ther, 411 
| ^patm^um ayapana, J19 
Eupittc/n, 394 
Eupittotuc Acid 594 
Eufho'lins, 144 
Eulhio i.hrotwle, 319 
E'aitanthtf Acid, 73 J 
puffnta prunaitrit, 319 
Everninir Add. 439 
Exal^fiii, 93 

Eauadav, 50 

Fatly Ar id Denvative-s, f }7 
Arcimatic S'llphidn, ilo 
Fehllnfl(S S^aluljori. 149 
FefK^helyUmiM, iMj 
Fwbetje, ,335, 339 
Fem herml, 53$ 
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Eencholeiiaminc, 539 
Feiuhone, 58, 545 
Feiuhyl Acetate, 338 
-- • .Alcohol, 538, 539 

Bromide, 53.S 

* L'hlorides, 538 

F'enchylaimne. 539 
Fenilie- Acid. 430 
Fii htelite, 093 
I' u us elaslua, 549 
Fiseher, 149, 584 58(9719 
Eisetol-iliinetliyl Ether, 73(1 
EittiK, 53, 418 
l lavanilin, 93 
1 lav.intliK ne, 711 
Elaveanic My-lride, ih4 
1 lavo plienm, 335 
Elavo piirpiniii, 7*7 
E lno nilro lwn/oi( Ai id. .•99 
Eluorane, 59.S, 599 
Ehiot.iiithelle, 30, 701 
Eliioi.intho«puii<'iie, 701 
I liioreiie, 37, 30, (.30, («73, («>() 

AI. oh"), fx).’. c >99 
I hloreiu' I .trlxiyylie ,A< id, J'oo 

i Muolelle t.roiip, (-93 

j Ehioieiie .ix.llli .Vi l l, 700 

j Ester, (m;0 

I I laotmol, («99 
I Elnofenone, (199 
' l lunreliiilK o\||IHi, 090 

1 1 hioja-i i-ni', 399 

I 1 hl'Ui s. . Ill- mill !e. f.<so 

Eliiotesi ein . ailx'xvl-metliN I E.sler, 

I luoies. . Ill ptiMol lu dl.ulde, (.00 
! l IilOH-siaiie, '9S 
j Ehlolo |ien/ols, («', (ll 
! 1 lu'-ito n.iphfliali lies, (138 
I I luofo li.hlol, C .3 
I I 01 iM.lldeh'. -le -ililllUe. .89 
! I . .| 111 d leh vde .ll lUtlir.lllll'.' I 1 , \ 
! Eoiia.oiii line -tieii/o li>di\l, 3'i3 

l-ol tll.iudl le 9 4 9 ’ 

|orina/vl, 143 

' I'of III a/\ 1 e I via \. id. I(>'i . 

' I ofinarvl .1/0 1 h i(.<i 

I 1 .■ufi.i/\ 1 l« ii/ol, 393 
; 1 01 III t/\ I . ad*. 'W li< V' 1 !. Id' 
I'oiin ./,\1 ( oiiijM.iin U. ((-i, i <'3 

I oi!ii i/vl t,'l\o\atii id, I'i'i 
I I '.rinaxvl IE. dude, K*. 

; E'Umarvl 111' llisl K. t 'lie, ll.'i 
! 1 otmvl -V' ' l.iuili 1 ' , 93 
I I 'imsl ai.ti. Ester, 4 4 
i E'f tnvl .If eto phi'iione, 374 
1 I ofinvl .n elone, 4 1 

I I onnvl .iiuido phenol, ,-o«i 

, I oMiivl .iiithi aiule A- 1 I, ; 13 
I E toiV Elf I.Zalill |e. 3S1 
I l-ofinv 1 ' aniphot. 3 I'" 
i I of invl hippniie I- ..let . .’H \ 

I I onnvl phenyl kI" "> 98 
I onnv I pheiiv I hvdrandr, is; 
l-ormyl phenyl hvdrfis vlaiiune, 7^ 
Formyl jinipninK ,\f id, 4 1 
Fiaiut'ilm. 717. 734 
I raxetm, 441 
I raxm, 7it 
/■ritiiftui etieitlfec. 73 1 
FtK-flrl. 3 a 
Fuf hsine, 384 

Fuchsinr sulphurous A' El, 3M3 
Fu'dlSoCie. 391 
Fulvenes. 15 
Fiirazane, 333 

i.aUpfa offi, main, 34? 

r..ili[>enr, 347 

(kill -yrrto-phenone, 437 

(•allaitoi, 341 
(•alleln, ^lOi 
(;alli< AOfl. 340 
(talUc-a* id Anilide 341 
GalUc Aldehyde, 3*5 
Gallo brortioi, 34* 
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(i.>llo-c'.iil>oxyliL Acid, 36} 

Galloll.iviti, 341 
Gallo- tannic. Acid, 34.' 

(iallyl'Kallic Acid, 343 
Garaucin, 714 
Garden, ^>50 
Garlic, Oil of, 408 
GaultliPiaM', 741 
Gaultlicria, 741 

(taulihena procumlifn':, 34H, 330 
Gaultheiin, 721 
Gdn, 721 

f/V/.wmiwm si-mptn trcHi, 721 
Gcntisin, 725 
ticiitisin-aldcli vde, 325 
(icntisinic A( id, 33fj 
(icr.inic A( i<l, 490 
Gcramal, 490 
(icianiol. 42, 48H 
Gcianiulciic, 449 
(iil)son, 7.4 

(iliic<r>c-i nin.italdflndc, 721 
(ilucfisc IVutalH-n/oate, 278 
(ilui osidcs, 221, 719 
Gliita( onu Acid I'si- i, 43 
lihccrinc tnon<i3)hi ii\l Ktlvi, 190 
(ilvccrol Inlx'ii/oatf, 278 
(ih'co-vanillin, 72 1 
GIvch'oII, 177 
(dv< ol-( hloiD-ludrm, t),''4 
( live ol DiN'iuoatc, 278 
(tlviol-diphenvl 190 

( tlvcol-inonoplicnvl I.tlur, lO" 

Glvi ol plicn\ l iifca, n*-! 

( ih'( i>Md(*v, 719 
idvoxal lii)\ro< atc( lun, 21 3 
(.Ivoxaliii''. nil 
I il\oxiin.'-N plicnv 1 cihrf, 107 
'ipfroHM ( (iMfirtii, 382 

I iMclir, iSn, 7 1 4 

(fti.uacnl siilplioii)( Ai ids. 21 3 
i.um Lac. 348 

II * MAIl'Is' AMMu.sU, 72<i 
I I.rniatlM, 720 

II.) niat'iw liri, 720 
//.nnaiiiDit’n huttum, r.'c 

H.dn*;,Mi llciiMK A. i.G, 29;- 
1 »ipl)cnvls. M 1 
llvdlllis '(OH 
I'ln i\.iiii!itcnc-.. ''8.3 

H ili'iil Aidiv liidi's "f the ,\i-':ii.iti. .\d i'. 27'' 
- I innaiiii. Ai ids, 421 
Nlllo pIliMKils, li,8 
1 1 iiil/M li, 124, 2 so 
IlfJfi'ttui pui/f:touUf, S 'x, 3.1; 
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II' (III iiicllitic A. id, I'.s 

Ml :iiililr!l)llii.l. xs. x; 

.nlsx li, I iiiitjK'iin'l'. 22 

ill I'l.i. hliiio K'Mit. ill, 48, 2IS, 4'>o 

II’ i’l imcllix Icnc, I, 4, 2 4 
1 1 pt.imolhvlrnr tri ixMir. ; \ 

II' I't iidj.lithrnc, 44O 
II' I'tvl Ih’ii/hI, fx) 

410 

He j>i'| idnir, 491 

llcsprndin, 2 2 1, 7:3 
H'-'.|‘Ciitin. 628 

H« t< r.. tiii^ p'ormafionx in I orm.wvl ( ■iinjx'uii'is, 

11' x.i liioino f VI do hnlanr, 1 1 

Ml x.i liiom.,.(||t<r(o < >1 do licxane, 4M 

H>'x.|., ( mnimiin.fs, j; 

II' X.I I hloro-n oxy < 31 lojirnlrnc ' aiU'xvlii .Ai'iil. 

jl' x.! I liloio-hriitol, (i| 
ex 1 I hloii)-, vi loiK'n frill »in*A, 1,8 
'■x.i rldorodxrto K ixrnfrnr, 47 
' vi chloro dikrto-R hrxrnr. 47 
M’S.! ci,|nro.n.,ii 3 ,Pl„.R.l,P»pnr. 4 7 
Hcxa-chloro-K.pem^m-ony.caroosYlit Acid, 47 


Hexa-diloro- [i, 3, sJ-triketo-K-hexslenp, 48 
Hpxa ethyl-bpiizol, 55, 57 
Hcxa-hydro-accto-plipnonp, 467 
dk-xa liydro-bcnzalddiydc, 4f)t> 
Hcxa-hytiro-beuzoic Acids, 470 
Hexa-hydro-benzols, 444, 445 
Hexa hydro-beiizyl-aiiiinr, 456 
Hfxa hydro-carvacrol, 452 
Ifpxa hydro-cyniol, 497 
Hpx.i-l)ydro-dir;.irboxylic Adds, 477 
Hexa-hydro-dioxy-lxirizoic Aciii, 474 
Hi-xa liydio-dijdienyl, 550 
llpxa liydro-duorprip, 69(1 
llcxa-liydro-iso pdithalic Acids, 47H 
Hpxa hyiiru-iiianddic Acid, ^5 
Hi-.xa liylro-oAv-bcnzoic -Acids 473 
Hex.) tiydro-oxy pln iiv I Fatty Acids, 474 
Htxa-liydio-3ihpnol, 452 
11 < xa-li\'dro-ph« iiyl-ai Ptn .And, 472 
I Hrxa liydro j>t)puvl jTopiulK .Acid, 473 
I Ili xa-liy lro [ihpnyI-proj)i<<nic .Afi<i, 472 
i Hex. I hy.lro-j'licnvl tc-trolic .A' id, 473 
lipx.i-livdro-[-hthali( .Acids, 177 
i llpx i tiydio-i'ropio plH iiouc, .jtX 
1 Hcxa iiyir'i-j'sciido-c nmol, 430 
: Hi'xa hv.li'.-s.il|( vlic .Ac id. 473 
j H. X.I !.V'lr..-t. rcpl,th.ilit A' ids, 478 
I Hi'.x.i tic dro-l' ti.iii.xy bciizoi.. .Aci'i, 474 
: He xa li\ cro tiiio-plipnol, 455 
' 111 x.i hx dici-tli\ inol. 452 
1 1 IrXa hx dro-tciiilol, 44l» 

He x.. 10.1.111701.92 

: Ilex,. II, flh.iXV. .111101, Sji 
He X.I Iiicihi.xv be ncil.'. (.1.) 

: Hex.. in.-t!,o\v l.c/ila Aci i. (.07 
Hex i ni* tlivl-bcii/.iJ. ',9 
111 c . 111. tl.vl l>. i. 7 ol, 35. 3'9 
Hi \.. metl.vl p li iik..:.i!i!M', 90 
Hi X.I III. th\ p..ra i.'s..Milui, 587 
H.'xa nil l!.x I tn inn.io Inj'hc iivl-i-.ul.iiinl, 3S^ 
Hi x . iii.-tliyl in tiiii.! '-tnpiiPiivI-mPthar.p, 58.8 
Hi \ i iiM ih\ !i nr, I. 3. I 44X 
11 , x.i ihi i!iv!.;.. iarh...\vl:. .-V nls. 470 
H- \ i 'iii'tl.v li-iK ti tt.u ai Inixyln .Acid, 484 
Hi X.I :iit;.. .!:i h< nvl-.i!ii;n< .112 
H. X I ii!t;.cli\ ir i.■•..•^pJ.7ol, 14). 

H. x.c ..xv bi Ti/.m. 224 
Ib'x.i .'xv l .,n':.Nb..ss-’ 

Hex. 11.1 iidpt;...m.f.2'. 

Hpx.i 1 I'.-nxl 10“ 

lb xd bd;.:,'. ,2 
IlitiO.' 

Hi; 1“ lu 1 -lie tl. iia', .■.'4 
Hipi-.n '.1. 2x4 
Hipi OK. A,..;. 2S2 

.N,t;;!<, 283 

H:;.! (ovl pli.-nxl bi;:xlpi,. . t' x 

lil.-iccl;. .-2 1 

Ib.'i. \ ..ii. r- 

1 ! I I I' sxic 

H" . b. i,...\ : .1. ' I'.o .inii-, 2'.8 

H ■ , ' . ..Mil 430 

11 . m . . .'lii; tc.K. Id. 344 

Ib.iv... ct; . : f.. :. ' 28 

H .. l. Kic. Ae..'.. yo 

tb-,.. . i.loi.a, .\,i I. 340 

ll.-'ii. 1 liHc.ii. A. d. 394 

H..:... i i-.J 

H ' '. iHhHae.id, ’,'-3 

1 1 III.. 1 ly [ - a.il. I. < 

11 . J.ip, |..I.vl .\1. ,.!l.'l, 321 

, I-;., I,. , .llC l.llU .\i id. 339 

Jl. . 1 XI V ..tr. d, 21 J 

lb 11.. '- .ac e.m, 310 

IF,,,,., t 111.., 1 |oii< ,ii, iiN'Xyhc Acid. 510 
Ibnn.. 1.1. pi, Hull. A. 1.1. 3f'4 
H.iiii.' t.i|*i i!'ii. 3»7 

H..m.. x.ialii, A. Id. 14 .> 

H..;nol.‘»;oii-> Aiithi.i.pini.’np', rio 
I iiin.itni. i.G. 484 
plitli.ih. A. i.G, 30 > 

— M<xn.>\v b. n 7 .dddivdcs, J23 
Olefin Ih'IHoIs, 409 
J’hrn.tls, i8(> 

I’liriivl-Klxovdi. Acids, 3.90 
Pe ri's -'tr. fiols, 2J I 
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Hoinologuc* of Bonzou: AiJil, :7 t 
Hordt'mii, 316 
Hubiier, 3: 

Hydra-bennlo, rno 
Hyilrai rylic Ac ids. 3S3 
Hydrastic Ac id, 359 
H>\lratf df I’hcayle, iSo 
Hydratropic Arid, :;() 

Hydratronic Nitrile, ^87 
Hydrazi-clRarlMui-amlidr, 101 
Hvdra/idins, 1H3, ,:i)i 
Hydrazidoxiuu'^s, z<;(i 
Mvdr.iziiis, IZ3 
HvdraziiidH-n/oic Ac ids. 31,; 

I.ai ta/ainr, 31 ; 

Hvdraziii-c imianiii' Acid, 4J3, 4^1 
Hydia/in ('oniixniii Is, 145 
H V Iraziii s.du yhc Acid. 333 
Hvclrazino diphciivl. 

Hvdr.uo-bciuoic A' id, 31.’ 

Hv Ir.i/c) bcii/i'l, r>ij, 1 jr, 

Hv lrazo-Urizol in disvilphoiiic A. id, i;ij 
Hvdrazi.ic<'iiiisnitids. 1 43 
Hvdrazo naphthalene i>ti j 
Hvdrazo.n.iphtlialiu, t./>3 
Hvdtazo phetinls. KJO 
H vdra/.ot'dueae, 147 

Hvilraz'idi.liiol^, I 

Hv drazo iriplie-ivl methane, 5 s 1 
Mv'lrazo-wlils, n'> 

H ydiazmc A' id, .m { 

Hvdra/iitie^c, 

1 1 V If az'ixiiiies, ici 
Hydrin iairiuie, f.47 
Hv inildene, f>47 
1 1 V' trill let'.e I VriV ltl\ !•'. Cl 1 7 
Hv Irindn And, 37-! 

Hv lrii'.d,.uie, 047, fi4H 
Hv Inn l"|ie.,t;iue, ',47 
H V Ir-i anlh.r n er;.-,, 7 :, .3 
Hvdf. .ir'Siii.nie Al lein de,. 4-,-. 

< irtsixsli- A. i ts, 4r.«> 

|>;,- ufxecvln A' I I', 47,' 

H V ii » arfx>!is, ( 1 3 

Kelnrie,, 4r,7 

• - Vt 'ii'x arlx.’ivlie 1 l>, 4< , 

- 8‘.lt.ist-mi es, ; 

Hv dro Iwnzaimde. ’ 

H\ !/•> tieii/oill. .’ 34 , C’l 4 

Hv !n' lienz' l l)en\atives, ^ ^ , 
fiv If'idjeriZ',! t' tt.K ifNn’.li' 3 ' 1 4S4 

Hvdr I fn- iiN>avli* A'l !-, 4"ii 

H v lf'. c iffep- \.|l 34 ) 

Mvdr » < arUi c(>.n!e 311 
Hv !f-). infiaciiR . 3 , 1 !, y-, 

- - .XMrh.d-, ty, 

-A/,!e. ZS4 
H v !f ,n ..-,4 
- - Nitnie, .'Ha 
Hctr'ei-innariiide. ^ 1 \ 

Hydro niiniin'dn, >.4.1 
Hv !r<) c innani'; 1 Alech-.l, ziz 
Hv If) ' rniii,{ii. tiR-, ^37 
Hvdro corr.ic rd ine A' 1 1, (7 

fHfirc) ecit-dn. 37 3 
Hydro ' iiinari' A' idv, 3 pi 
fir Iro f ijtnarilic Ac I I 381 
Hvdr'i ci|()i4nf» 33') 

Hvdro di' ^rnjchetif 313 

Hvdfo dit'hthclv! la(t'>ni< A i l. oji 
Hvdrcid 1 ')OT,»nlf A' id 3''y3 
Hvdro pi([locie-., f,;t 
Hydrolytic t ci4,,l<>inatioi), 44 
Hydro n iphth ilene Ijem 4 t 4 v ra, 034 
Hydro naphth'i cpiinone, 070 
H’/dro-{i- * ylci 'I'liiione, jn; 

Hydro jihemottn rills'*, 

Hydro (ihl'Tonr, 1 10 

Hydro phth di le, 343 

Hydro pineiir * jf fro* V III A' id, 313 

Hydro pijirrK A' id, 4 30 

H vdrO'Ct'iifionr, 33 

Hydro f|iiinonr brn/eln, y); 

Hydro fpiinonr urfi'ixylK Arid. 4314 
Hvdrcerjciifionr; Ihaf^^taln, ziH 

- IbnnnziMt*, 419 


Hydro quiiinnc nisuljdiidf, 473 

Lactic- Acid, 38 1 

Hydro-qiiiiiotie iiionoiiiethvl Ltlui, ;i8 
Hydro-quiiioiie pht'nv!'t>ht halide, jc^h 
Hydrc-i qinnoiu’ jihtlialclii, noi 
iHydro-cpiinoin’ jncqncmic .Ac id, 340 
Hvclro-qiiiiiciiie succineln, 5cj(j 
Hydio-teipeiU's, 49(1 
Hvdro-tetra/cMics, i<>7 
Hydro trcqiilidene, Z3 
Hvdro iinil)i'llic .Acid, 3,40 
Hvdroxamic Aci,ls, .’34 

- I heir l-ithcis and Itsti-rs, zijz 
llvdioxaiiioxiiiies, :c)7 
H vdroxiine-acid t hlcnidcs, 21)2 
Hvdicixy cann'tio i,iil«i\vlii Acid, 344 
i Hvdrow luiiiiio-aiithraipiiiicincs, 710 
i Hv lioxvlaiiiinodwn/aldcdivdc, .’»i; 

! H Vilroxylaiiiiiio bfa/aldcixiiiie, :h 2 
1 I tv dioxv lainiiiij tx iizvl .ill ohnl, ;3o 
liv'dioxvIaniiiicj-caitMiwlii Ai ids, 31M1 
I 1 1 v.licixviainino carvoMine, 310 

ilvdiovxl.uiiinodivdro cinnainii Aiid, 
Hviff'Ui ^21 

\ Hyst.ir.iiin, 713 
! Hvst.iraiine, 71 

I 

, llluium iint^atum, 410 

rel>gt»ium, 337. ill, 474 

; IniidaroK, 4,1. 

Irtii Ic, ijS 

Iniido lienriivl i vaiio nil thane, 397 
; I mi li > I III' a ide’s, 787 
Inn lo •tilii'ii/v 1, 810 

li.ii'lo oxv n iphth.ili III' sulplioiiu .Ai id, '171 
I’ludo (ih' iivl • 'iilMtniiiii i hio'inctlivl 1 sl«'i, 1 
Inline, in nz'i i'hen.ine, 
l:nUlO'i-i V.IU" c Vc I'ljient.llie, 77 

Iniin I 3 . v aiio I VI I'.ixnt'inc i c ai Imxv li. 1 -.i. ; 

I n ‘.amini •'. 7 3'3 
: Inl.ii'ine ''.47 t-48 
In lanlhieni , 71 1 
In.ictie, 77 

In li'iii . .iiIkiw III I'!, 1.41, 

It.'li lie I 'ciiv dives. (.44 

In 1. ne ..x.ilii 1 It,..! r.,!.,. 1,41, 

In li i/ono\imi’. 7t. 3 
In Into. .,v, 98 
III' 1. 1 .iinuii ,11/ 

. Ii. lo indm. '. 730 
' II. hi phenols. 11 ’. .’in. 7 3 '>. '-r'. 

I lid'll-. I V 3 

Ini one 11 etn .\i |.|, 4 4 1 
I iiclmv I. .,s, 30’' 

Ind.iixvli. 1 I 1- steix. 107 
1 liilins, 1 1 4, .■3s 
Inirvile. 43 4. 434 

■ Inir irr.olei nl.ir \. rt, , .1, rli, ) ' (i 1 ( ■ .11 !ei' it"; 
Ihnii one I orni ition, 4 

liKlan-fo J.hrnone. ;<,X 

. lo'lnle • Idoil tev, #,4 

|fw|ii ,11 rto J.lieni'lve, 17; 
lo'lo .inthi a.jninone, 71., 

I-elo IreilZOt' ,\l |.|s. 798 

I’elo fienriilx, r,i , h2 

I'-do c inqilior. 337 

, I.«lo ( hliifide iK'ii/.’l S'lij.h'i I Id'.li le, > . 

I'hIo • innaimi ,A‘ i l 477 
f'xlo dqihen.i' vl. ri 3 4 
' lo'loif'HKfi Aiid, 38: 
i lo’lo hv.tfin, p-i 
loilo iiaphtfialetir, <1311 
, loin 'I phtli.llu .Ari’ls, 33H 
|i«|o o*y n l3‘llllto qutnoiie, <.7 I 
I fiw|.) (ihetivl fivdi.irin, 130 
I'kIo propionii L'-tet. 98 
lorlo x,»|n vlu .Aetd. 333 
I I'xlo lolnnl, r,3 
liwlrmo, J9.H 

j I'rLrso Iwn/ol. til 
j loilirvi iN-iiroi xulpitonir And, 177 
I Io.|'iv> riapbtJialrnr’x, >,39 
j Irmoiir, 4^,8 
j Irr-tol, JJ3. yii 
* Iridic Acifl, 34 j, 777 
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Iridiii, jiz 
Ihdol, 72 j 
IriKPHin, 22^ 

Iris florenUna, 468, 722 

— - irertnanna, 4(18 

pallida, 468 

Ircxlol, 221 
Iroiip, 488 
Isajiiol, 223 
Is.itiii, 389 

Is.»liu-ili].hth.ilyl, (,4() 

Is.iliiin' Add, 389 
Is.'ttoir Aiiliv< 1 ridf, 3<)^, j.j.s 

- Di.ilkyl Ilslrr, 304 

IsAtrnpK Ai ids, 425 
Iso-.dlyl-lx'iizol, 4u() 

Iso-.niiciisi lH ii/ol, 4117 
Iso ;imiii() ( ,iin]iii(,i3 5 iv 

Iso-aiiivl Ktlii-r, 190 

Ivi aiithrall.ivu Add, 718 

Isodx-uzilc, 019 

Iso boi iirol, 327 

Isn tMuiK'dJ Ai elate, 322 

Iso butyl alk.. 82 

Isod»ut\l bi'ii/iil, 39 

Iso biilyl ineMlvlene 59 

Iso l amphiilit Ai id, 537 

Iso I aiiijihnrii Ai |.I, 341 

Iso ( anipliMiouu A id, 517, 3 3h 

Iso rapro lai tone, 5 | 8 ' 

Iso-< arN' stvi il, 433 
Iso diiti.ii 111, 4 34, 4 33 
Iso-i iiiiiariii I ailioxylii A< id 442 
Iso-eyaiio phejis 1 . Idofi.le, .,7 i,,. 
Iso ( VI lie t oiMjsiiiilds. I 
Iso dihvdro l.iiiro lai tone, 34.- 
No diliydro jiheue-ti li.uins 144 
No-dipiii'iiii Add, 3(11 
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Methyl 4 ad-tvl |)entaiin thydi ue, 10 
Metlivl i -.icetvl peiitaiiii thvlene i at b<ixylic ,\( 
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Methyl-ii.ii)hlh<) (juinitiol, (a.o 
Methyl tiaphtliu i|\lltj<il, 

Methyl iiaiihlhol, 

Methyl-nni>iii')l, 
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